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NATIONAL COUNCIL OF THE PAPER INDUS! RY FOR AIR AND STREAM IMPROVEMENT, INC.
260 MADISON AVE NEW YORK. N.Y. 10016 (212) 883-8090

Dr. iuiah Gellmin
Technical Director
(212)883-8083

February ", 197?

Corporate Correspondents
API/NFPA Point Water Action Committee
Regional Engineers

FROM: Isaiah Gellman, Technical Director

SUBJECT: EPA Toxic Pollutant Effluent Standards --
Polychlorinated Biphenyls (PCB's} ~ Final Decision

Attached please find material appearing in the Federal Register
42 (22) 6531-6555 (February 2, 1977). The material reviews the
Background and development of the originally proposed standards,
reviews the pertinent Development Document material, refers to
comments received and the key aspects of the rulemaking eviden-
tiary hearings, and presents the Administrator's final decision
regarding effluent standards for manufacturers of PCB's and
electrical equipment containing PCB's. In brief,, the decision
bans the discharge of measurable levels of PCB's by both cate-
gories of dischargers. The regulation makes allowances for the
PCB content: of the water supply employed by such manufacturers.
The regulations take effect February 2, 1977 and are to be
complied with by February 2, 1978,

Our interest in the proceedings concerning regulation of the
manufacturers and electrical industry users of PCB's is related
to the scientific content of the Development Document presented
in support of the Agency's initial proposal.(Please refer to
cur mailings to you of August 2, 1976 containing the original
proposal governing such discharges,and August 23, 1976 contain-
ing our comments to EPA } It was reasoned that if EPA chose
later to propose* regulations governing discharge from paper
manufacture using secondary fibre sources, the same Development
Document: scientific information base would be applicable. There
is no current indication that EPA actively plans to propose such
regulations in the immediate future. While the Administrator's
ruling refers to a number of our comments on the original pro-
posal a rereading of the above will indicate that, the issues
raised were not fully met by EPA.

IG:gs
Attach.
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6532 ftULES AND REGULATIONS

CHAPTER t— ENVIRONMENTAL
PROTECTION AOENCY

IPBL m~7J
PART 129— TOXIC KMXUTANT

EFFLUENT STANDARDS
SUndard* for P* for PoHcMorlnatad BJph

(Kb); Fhtel DMMon
Tins la * mlemalrlrj seeding under

section 307<a> of the Pederal Water Pol-
lution Control Act. M amended (the
Act) , S3 0JLC. 1361 et MQ.

On July as, 1974, toe Environmental
Protection Agency published proposed
toxic pollutant ettaent (tandard* for
poiyehlortoated MpbenrJ* (PCBi) to the
FBUOUL Rnmn, 41 FR 30468 et »eq.
Pursuant to the lequueiiient* of Motion
307<s> of the Act, ft fonnal rulemaktog
hearing WM eommenoed on the proposed
standard* on August 30, 1976 and. after
21 day* of hearing*, WM concluded on
November 30, 197*.

Tte propoeed toxic pollutant effluent
standard* for PCB* published to the
FKOBIAZ. RwRn on July 23, 1978 In-
cluded a prohibition on discharge of
PCB* by any POT manufacturer and
stringent limitation! on discharges by
tnanuf aeturen of traoatormen and ca-
pacitor*; Punuant to eeetton 307 (a) (3)
of the Act, hessa upon a preponderance
of evidence to the record befcge me, I
have determined that * prabflbtttao on
discharge of PCBfanotfd M «tebMfl»ed
for trancf ormlr and eMMittor manufac-
turer* ai we0 at FOB manufacturers,
in order to achieve tha "am*** maigte
of safety- required bfllietlirii e»tW (*>
of the Act. TOM muMUuM ertehHshlng
the prohlbiUon are modified' «b provide
for aa adjnrtiheut of the prohlbtUon to
Appropftate ctfAflMtajMaB^tp take Into
account tne pretence of PCBi in a dk-
charger1! Intake water.

Becaoee due ar^ tlmflih/ exe6ttt**B of
any function* imperattvely and unvroid-
tUdy no require*. I have ilflternilnrt to
accordance with 40 CPR 104J4(c) tbat
the preparation and filtoe; of a tentative.
decision and related
ijuant to 40 CTR 1M.14A)
omitted.

rums MSB rnue

Objection* to the ptopoatid standards
were, received from the following, who
were mad< partle* to Ik* prooaedHic* to
accordane* with 40 CPB 104J(a):

OonuU-DubUMr ••etrlo Corp,
State of California W*t*r Bvourcw Control

Board
Atrovoz Industrie*. Inc.
DapcrUugnt of Public 8*rrt« of the City of

Akron.Ohlo
Daputauat of Natural BWOQNM, EnTbrm-

nuntal Protection Dlrtaton of tbc 8t*t« of
Owrgis

Hooatcn Pnxrch. tee.
Wdtgkt* nimrcti Corp.
Ovnoml Btctrtc Oo.
National CXxancll of the Paper Industry for

Air «ad 8tnam Improvonent, Inc.

A aummary of the principal commente
and the Agency's reoponce tnereto are
set forth below.
i. arro-opuxHT or raorosD gtJanuam;

Pursuant to section 307 (a) (1) of tbe
Act. the Agency published to the PBMBAI,
RMiBtt*. on July 6. 1973, a list of ntoe.
pollutant* (aldrto/dteldrln. benxtdme,
"mVitifti"!. cyanide, DTXr <rjfpPt DOB),
endrto, mercury, polychlortoated M-
phenyl*. and toxapnene) (38 Pit 18044).
On September 7,1973, this list was pro-
mulgated by the Agency M proposed, to-
gether with a discussion of the Agency*
selection criteria and a response to tbe
public comment* received on the pro-
poeed list (38 Pit 34343). On December
37.1973. the Agency published propoeed,
toxic pollutant standards for each of the
nine £*ted substance*, together with a
illsHiMslmi of the facton eoneJdered to
setttog the standard*, and a 1M of point
•ourceo*4e*x>riei of demerger* proposed
to be covered. (38 PR 38388)
m mema*ium with .action 307 <a> <3>

of^MAciaprabMrmgoanfi __ _
held on January M, 1*74. foOowwl by,
» 30-day erideodary bearing durto*
Ar^ and kCay, 1974. PoOowtag review of
the record of the 19T4 he«rtng*. Ow
Agency oonemded that the record did
not contain snflemt

•!•-., POB Ad 'Boo OuMSaMles of to* ••«-
trontc* Indu*M*i lawinliMim

Noninl Rmcnnm Dttmmt Oovmcll. Inc.
KnTtroommtal Onfenn Fnnd
«imaie*D Papv Inrtttat*
NOW Tork ataM MptrtBMnt of •nrtrom

mentel OoDMrrmtioo
wwtlnfbooM iMctnc Corporation

In uddttian, to accordance with 40
CFR J04J(b), written comment* were
recetmd by the hearing clerk from the
following interested person* and were

part of the record:
Motor* Oorp.

Dciw Gk«BUiml, USA
!" R. ttiixary and Co. lac

on July 33,19781
, of the i

37; 1973.
Tbe standard* propoeed on July 38.

1978 were developed to tbe context of
uareftd oonetderatlan of tbe "toxtetty of
tbe poOatent. it* pentrteooe, degrada-
bOltr. tbe usual or potential presence of
the affected organisms to any waters,
the importance of the affected orga-
nisms and the nature end the extent of
the effect of tbe toxic pollutant on such
crganlms" M required by section 307
ia>(3) of the Act In light of the Act's
manifest concern for public health,
which I* discernible both on the face of
the statute and to its legislative history,
the Agency also considered available
data concerning human health effect*
attributable to PCB*.

In It* data gathering, the Agency was
ftwistod by numerou* persons within and
outride tbe Agency, including biologists.

cnemlsts, and other experts in the vari-
ous EPA laboratories. Particularly to tbe
area of toxlclty and environmental be-
havior and effect* of PCB*, the Agency
was assisted by lan C. T. Nlsbet, Ph. D.,
of the Massachusetts Audubon Society
Dr. Nlsbet 1* a nationally recogniaed ex-
pert on the toxicity of PCB* and Is the
principal author of the Agency's Criteria
Document for PCBs", which was Incor-
porated by reference as part of tbe state-
ment of bad* and purpose for the stand-
ard* proposed on July 23, 1976. Dr. Nls-
bet worked closely with key personnel
to the Agency's Office of Water Plan-
ning and Standard* and Office of Toxic
Substance* to developing major portions
of tbe criteria document.

Based upon the data In the Criteria
Document, the Agency established an
"ambient water criterion" for PCBs of 1
part per trillion (0.001 mlcrograms per
liter). Although it was "virtually impos-
sible to state with confidence that any
number above «ero provide* an ample
margin of safety for man." the Agency
nevertheless concluded that the ambient
water criterion would provide the requi-
site degree of safety for aquatic orga-
nism* and most consumers thereof likely
to be affected, assuming a continuing or
chronic presence at that level In the wa-
ter. Inough not required by the Act, the
setting of an ambient water criterion
wa> trtOiMd by the Agency as a step in
arriving st an effluent standard which
would apply at the potot of the effluent
discharge.

Baied on the ambient water criterion,
the Agency propoeed effluent standards
for exMto* and new sources taking into
account the likely effects of dilution and
w*9eMaw&^nttewlttg dtacbarge toto areafi
of ttbjtac.to.tlM neeMng water* Imme-
ittacely curroiindtog tbe outfall. The pro-

~ " " included a prohibition
of PCBe by any PCB man-

Wlth respect to any manu-
facturer of transformer* or capacitors.

of any PCB* to any dis-
of proeee* wuta* wa* propoeed.

A«ut A«« . .1 • •• 11 •ano an average
datbr eeneentrattan Unit per month of I

bunon (1 ppb or 1 mlcrogram
) WM propoeed for any other

Par new emuxe* a prohibition
of PCB* to process wastes,

with an average dally
limit per month of a tenth
bffllon, WM propoeed.

ZD developing the propoeed standard*
the Agency Investigated and gave llm*
itedeoneidieratten to t̂ r̂1*̂ *1 feasibil-
ity* compliance and economic impact

On Augu*t 30. 1976, the rulemaking
beartog*) required by eeetlon 307<a> were

The hearings continued on
37, 28, 39, and 30: October

8. 13. 14. IB, 18, 19. 20, 31. and 22; and
NowBtttber IB, 18, 17, 19, 33. 23, and 30
Tbe Agency presented the testimony of
22 expert wttneese*. Tbe PCB Ad Hoc
CptttBtttae of tbe Electronic* Industries
CTECA") prnetinted eewn wltinense. The
uresentsd one wttnees. Hone of tbe other
oojectoiejjreacnled any wltneasee. At the
•cnedote wee established. Except for the
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hew York State Department of Environ
mental CfcowraUoo. «B P«rtje« Mbmtt-
twi briefs and reply brief*. The American
^per Institute TAPT) wtaltted no
reply brief.

0.

A RCIJtVAlfCE Or TOXIC BVMXAVCES COimOL
»CT

In their post-hearing briefs, boib EIA
end Westinghouse Electric Corporation
argued that when Congress passed the
Toxic Substances Control Art (Pub. L-
S4-4W, M Btat. 3003 (October II, 1976) ) ,
it provided an exclusive mean* of regu-
lating PCBs. Section «<e> at the Toxic
Bubstaneei Control Act provide* for a
phaee-out of the ose of PCBs over m two
tod one-ball year period, with provi-
sion* for exemption*

Section i(e)(5) of th« Toxic Sub-
stances Control Act provides ttaat:

This •iilainllnn torn not limit the »utbor-
ity of Out Administrator, nndcr *ny other
pnvrlstoa at toll An* or any other VM*nl
uw. to 4*to •ottaa nspeetfaf mj poly-
chlortaBtee: M***nyl

Similarly, section * of that A<;i pro-
vides a* follow*: __ __

Sea. ». KXLAT1UNCUUJ* TO OTHKR P1CD
BBAL LAWS

iiorus m the discharge or PCBs ;a ,.: V £.'
water*.

* THE NATtntl AND 1JSI Or PfBH

PCBs are mixture* of chlorinated bi-
pheny la with varying degree* of chlorina-
tion and Isometric substitution. PCBa are
manufactured by the reaction of bl-
phenyl with chlorine to the presence of
• catalyst (A blpbenyl Is a hydrocarbon
consisting of two Bix-membered carbon
rings—or phenyl rings—Joined to-
gether.) During the formation of PCBs.
chlorine atoms are substituted for hy-
drogen atoms successively at one or more
of the 10 available positions on the bl-
phenyl molecule. Chlorinated blphenyls
<CBs) are substances composed of bi-
phenyl molecules with 1 to 10 chlorine
substitutions. CBs with the same number
of chlorine atoms In the molecule are
known as homologs (or congeners) and
are named according to number of chlo-
rine atoms (e*. the homologs with 4
chlorine atoms per molecule are called
tetra-eblarobiphenyls or tetra-CBs).
Each homolog may exist to a number of
different forms, known as Isomers. in

ivluc:; u«- chlorine* Atoms are attached
to the molecules at different points. Each
homer is named according to the posi-
tions of substitution, following a stand-
ardized number scheme. PCBs are mix-
tures, each of which contains several
homologs, each of which Is represented
by a number of Isomers,

PCB mixtures are usually analyzed by
gas-liquid chromatography, and the pat-
tern of peaks on a gas-liquid chromato-
gram constitutes a "fingerprint" which
is characteristic of the PCB mixture
under study and can be used to identify
the homologs and Isomers contained In
It. By means of gas-liquid chromotogra-
phy. in combination with other tech-
niques, the homologs and Isomers present
in the major commercial PCB mixtures
have been isolated and Identified.

PCBs are manufactured in the United
States solely by Monsanto Industrial
Chemicals Corporation, which markets
^*flnnni*nffifci mixtures ttn^mf tn* trade-
name Aroclor. The constitution of ttie
four Aroclor mixtures now manufactured
and sold In the United States can be
rimmarlrnd as follows:

Mnoln* with number of aUoniM

lb4 -tif— "•'•*-"•* *f *** Attmtnutre
tar. The Administrate* (ban coordinate ac-
tion* taken nndsr this act wttbsettonn taken
under otfter FMenl 1m •OnuMerad in
whota or in psrt by the MmtaKtretor If
tii* Administrator eMKBttafttat • Hsh to
inatlfc or Va» emTtrmniM^ae^a *• dim-

IT mch other
Sections • and t of tbe Itafc Bab-

atance* control Act clearly estaattsa my
PCBs under section OT ef «be Federal
Water PoOutton Centrel Ae*. If ft tad
chosen to do eo, Congrese «ould nleariy
with retard to ttos eentnl tT VCB-Itxtan
discharges mte tbe wHtmfg waters, to-
wtead. Congress avveaxs t*
inreclsety the uypuMUr «
granted me tb» aulliwMr to
the proTtsions e* tte 1M
Control Act wtth my_**J»jBrtty to regu-

The aupieaae Coort has rwantly af-
finned thm* •Repeals br Uiijillialliiu are
(ttsfavored" and that whan statutes are

CNt OO0OH0BO9* •MK& IHTfflt )M
M egeettr* "Absent a dearly ex-

sinaio

Other PCB mixtures manufactured in
used in tbe TT"<fc*^ an

laolMd* Aroclors 1313 (3J* ehtorlae),
1M» <*•% chtortne), UW <••% chlo-
rtne>, U« (fl« chlortn*), 1UI («*%
ohlorbM). and 1170 (71% chlorine) . PCB
mixtures ha*a aleo been manuf aetured
In sereral orecseas oountries and sold
under ether irarte names, InohMimg Cto-
at tlwa* Buxtures arc being impinr^Kl mto
das OJB. la small quantities. The oonsti-
iatton of rhass mlttiirBs is very similar to
Ifaat at ixaiespnnrtliig Aroolar mixtures.
Zn MMtttHft to MSMaavaial B*Jxftuv*ja> a
M*m Juw* bean4omtb«siasd lor research
purpossa and used tor stadia* far PCBs.

fiuoossjatw BMnben 01* tlM Aroolor
series overlap very -"*>-*— M-"r la oon-
itttuttc
logs «J*H iionMn Jn
ample, ArooioraO

td«ontama aunbaroC home-

<«otrary." AdnaMt̂ trter, federal Avta-
ttam AdtKhierrmtitfn v. Jtobertso*, 423
HB. Kfl, M»-« rim). I find notbmg in
tbe Tesdc Sutotonce* Oontnsl Act which
î eHefw ne of wtf expreei vesponsibttlty
under section SOT of the Federal Water
Control Act for setting effluent limlta-

in
and isaakttrte eonstttution to

Aroelor 134X exeapt that tt oontains
dlghtly fewer of the higher booing point
oonstltuants and. specifically, fewer
pentaehlorobiphenyls: It does, however.
overlap substantially In flflfHtil^itlm with
Aroelor 1242 and shares at least one
major component in <IJ^iiHiifii wltli Aro~
dor 1264. One

, which is present as<' of Arocloxs 101C,
1343. and 13S4, has keen used la a num-
ber of studies* and f oros a useful Indtca*
tor of the invlronmental behavior of the
components of at least tbe three men-
tioned mixture* Because of thli overlap

1:a

between PCB mixtures, it Is not pouU>lc
to distinguish nampletriy between them
in weighing their environmental be-
havior and toxic haaards.

PCBs are now used to the U.S. pri-
marily tm Insulating fluids in electrical

In 1*74 approximately 40
ds were manufactured in the

0A M

to mannfac-
of the re-
of trans

percent to other

of all impregnated
hi the DJ3. are

ef the PCB type, and Arsclor.101* is the
prttHtoal mixture used. (Aroclor* 1342
aad UU are wed in limited quantities.)
PCB* era used as tbe dinted He fluids in
«-!• peceent of tbe transformers manu
f actwed la the VM. The transformer ells
are blends of 80-70 percent PCBs
(Aroclors 1354 or 1342) and 30-40 per-
cent Wchlorobensene. Domestic sales of
PCBs in 1974 (excluding Imports) con-
sisted Of 31.MS.OOO toe. of Aroclor 1016,
&207.MO Ibs. of Aroelor 1343. 64M4H)0
Ibs. of Aroelor 1354, and 67.000 Ibs of
Aroelor 1231.

Small quantities of PCBs are used in
the Investment easting industry and a*
hydraulic and beat transfer fluids. They
have been need in tbe put for many
other sppHeetions Studies of tbe be-
havtar of fCBu in tbe environment re-
sulting from discharges due to these ap-
plication* provide useful Information for
evaluating the behavior of PCB* dta-

-sr. ho M—iwEP.'tEso c:
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charged from capacitor and transformer
mannf aeturing plants.

PCBs are mobile olU or viscous liquids
at room temperature. They volatOhw
slowly at normal ambient temperature.
and have very low solubility in w»ter.
f The less chlorinated componentB appear
to be more soluble than tbe chlorinated
components). PCBs are freely soluble m
organic solvents. They are strongly par-
titioned from water into llpids (fate) in
biological systems, resulting m large de-
grees of Mo-accumulation PCBs are
strongly adsorbed onto soBds, sediments,
and airborne and waterbome partteu-
latea. In aquatic environments, the
adsorption toads to their paastre trans-
port with moving sediments and Inhibits
volatilisation of PCBs from water sur-
faces. PCBs that an adsorbed m sedl-
mentsean be released mto the water and
taken IIP by flan, even where the flab do
not contact the sediments. Xtperiments
haw shown that flab aad shrimps kept
Jn aotatfie with ftfintarntnatftil sediments

- , to high terete
PCBs are chemically stable and resist-

ant to OTklstkm. reduetloB and other
rJiffmtcal reactions (they wfll undergo
Photochemical reactions when irradiated
with ultra-violet light or sunlight; how-
ever, experimentation Indicates little
overall degradation of Arodor 1384 alter
exposure to sunlight for S'weeks). Photo-
chemical degradation of PCBs fires rise
to. Inter atta, smafl quantities of poly-
chlortnated dfbenaofurens ("PCD**")
whieh are toxic imparities. In at least

triphenyb are
*towly and higher chlorobiphenyls hardly
etaa-Tetra-and - '
art wen retained "brash;
Mnfasnyli ere not a* *eB retenad. It to
therefore
to attempt to

flLES AND REGULATION".

at phytoplankton, and to reduce rates of
cell growth and division hi phytoplank-
ton; seueltlve iHmtnmm mixed with phyto-
planfctoa are replaced by resistant green
algae at PCB concentrations far below
those required to affect either species
when cultured alone. Reductions in
growth and other effects have been re-
ported at PCB concentrations as low as
one-tenth of one part per billion (the
lowest concentration tested). Arodor
1342. which, with Arodor 1010, Is the
•object of further specific comment
infra, has been shown to depress the rate
of photosynthesis by a marine commu-
nity of phyteplankton at lower concen-
trations than Arodor U64. This can have
profound effects on the productivity of
an entire marine ecosystem.

2. In ayuattc totterteorotm and flth.
The acute torlclty of various PCB mix-
tures to a variety of acquaUc Inverte-
brates and fish is wen established. PCBs
are generally toxic to acouatic organisms
at much lower concentrations in chronic
exposures than in short-term exposures.
A number of species tested are affected
by chronic exposure to PCBs at con-
centrations of a few parts per billion, and
the reproduction of the invertebrate
Daphnia moffna was Impaired at con-
centrations aa low as 0.48-1.0 parts per
billion of Aroelora 1348 and 1354. The
midge Tanytornu diutmiUt was tasted
through Its fun life-cycle and found to
be affected by Arodor 1384 atlevelsbelow
1 part per bflBon (survival and growth
were reduced BO percent at the lowest
test concentration of 0.48 parte par bll-

wit MBA •JSJUt^^BBftfasi

fcdftfMlir affected At
1284 M-lcnf M

1.5 iwrti pvr nHltflH; IIM Mune intitHre
ahrtmp-a* oont

tow as OJ—1.4 parto par
lethal Isvate rf Arodor 1264 for 1 days
died when the aatmttr of tba watar was

and knportant result beoaose
to adapt racsdly to diaag-

ta

.ivors being deformed. Swedlati Investi-
gators have reported a statistically sig-
nificant association between hatching
failure of Atlantic salmon and PCB resi-
dues hi the range 0.4 to 1.9 ppm. Tbe
"On rot syndrome,'' a fungal dlseaae, has
been reported in fish exposed to PCBt
In both laboratory and field observations.
Reproductive failure of several species of
fish in Lake Mto*iJa>" is aasoclatfd with
PCB residues hi the lake water In the
low parts per trillion,

Tbe evidence of record shows adverse
effects of PCBs at ambient concentra-
tlons as low aa 0.1-0.14 parts per billion
in laboratory bioaawys and leaves little
doubt that PCBs at concentrations
below even 1 part per billion have ad-
verse effects on aquatic Insects, crusta-
ceans. Invertebrate communities and fish

3. In bird*. PCBs are very toxic to
chickens, causing deaths within a few
weeks at dietary concentrations as low
as 30-40 parts per mflbon. Arodor 1343
has been found to be more toxic to
chickens than Arodora 1264 and 1200. In
several Instances, wild flsh-eatlng bird*
have been found dead with lethal con-
centrations of PCBs m their tissues. Two
incidents Involved the bald eagle, an en-
dangered species; one of these was from
the northern part of the T-*¥ft Michigan,
where the general level of PCBs tn the
ambient water is probably m the tow
parts per MDlon. PCBs have marked
effects on reproduction m •*»»»*•»« at
dietary kmb as low as $-10 parts per
minion, corresponding to residues as low
as 1-1 parts par mffltoh hi their eggs.
Arodora IMS and 1241 have been the
moat potent PCBs to. tha chicken dtoury
results; Arodor MM was mndi less active
than Arodor 1242 in one teal Ring dove*
BHioaad to PCBs at 10 parta par mUMon
for two ganarattnns suffered severe re-
lirodfldive feBnres nueft of the eggs in
the second generation fsjUad to hatch
and the eaabryea
found in j

• results have been
s. A variety of

taWrda have been
of hepatic

mstBe
otffUMehmand
to Tteal disease

1. in bacteria mnA pfotoptaftfcftm. Kz*
ptftaMnti *vnd taberatozy culture teets
haw established the f oHowtag: PCBs m-
hiblted the growth of estoartoe bacteria
tn laboratory cultures: Arodor IMS
fttmulatod the growth of *. eat) at tow
eoncentrattonaand(togatherwithaeon-
utttnent of Aroctor lOlt) Inhibited preda-
tion on JT. cosl to* otner hMterie. i'lliki Is
evidence of a potential effect on eatoarine
•etf-portteattan rates,) Also, PCBs have
been shown to Interfere with pherto-
nynihetle mechanisms In certain species

Of ».10
1314.

i from adult i
to as little as 0.14

ppb of Arodor U84 revolted m decreased
survival of embryos and fry. Tncloskm of
Arodor ISM m fish food at a level of e.40
ppb resulted to a 82 Percent tooreaae m
thyroid activity in ooho
tin in •, i I M A^AA^M^ ^^*^ ^^^M^^A^uiyiuH acuvny wee sminany
parts per mffllon (ppm) Arodor UM.
•of. growth wee

Docti-
of expert wit*

for the
OW& VOTat OCk

the taadetty of PCBs and ita relevance for
the assessment of hmirin risk included
Dr. WObor P. MdtnlDr, ChsJrman of the
laboratory of Pathology at the Oregon

Dr. BenatoO.

Control.
of the Center for

TJJB. Department of
and Welfare; Dr.

Ing 2.T ppm of a KB mfactare
rabte to Areetor 1242 soffered a IS per-
cent mortally to. the first M days after
hatching, with 00-79 percent of the sins

Chief of the
^
Piocnuu

to the Watlonal Cancer tostttnte; Dr

NO WIONBOAT,
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Harry V. Oelboin, Chief of lube Chemis-
try Branch, Division of Cancer Cause «nd
Prevention, National Cancer Institute:
Dr. Jamee R. Alien, Prafe**or In the De-
partment of Pathologxand Food Micro-
biology and Toxicology at the University
of Wisconsin. Madison and Senior Scien -
tlst at the Wisconsin Regional Primate
Center; and Dr. Robert K. Ringer, Pro-
fessor In the Departments of Physiology
and Poultry Science In the Colleges of
Veterinary Medicine. Human Medicine,
Osteopathic Medicine. Natural Science,
and. Agriculture at Michigan State
University.

KDF was the sole objector which pre-
sented an expert toxJcologist w a witness
Otoseoe Moon, who presented prelimi-
nary data on the incidence of cancer
nmnny occupationaJly expoeed workers) .

DA presented one witness. Dr. Wolf-
gang Mweller, who criticised some of the
toxlooioglcal stodies and Interpretations
presented by KPA witnesses Dr. Muelter
is an expert in chemistry and toxlcokt-
netlca and conceded that he was not an
expert In pathology, toxic affects, or ear-
r.tnogeneste. Be also oonoaded that en-
zyme Induction Is not his specialty. He
admitted that he had not read an the
original papers supporting the conclu-
sion* which h» criticised. Moreover, al-
though he claimed familiarity with work
on the toxicology of PCBs in his labor*
toir. he was not aware of work on the
toxicology of PCBs in fire specie* of
TftfliBiTfyT at another branch of the same
Institute, and had not contacted tb«
Director of that Institute for informa-
tion about these studies. Dr. MueOer*
testimony in regard to toxlnology was
ttmlted to rats and rhesus monkey*
Neitber he nor any ofeer witness at-
tempted fo nfut* or qoostton the *rt-
ja— . — ̂  ess«A«i»jgl*)̂ i» *̂sl iotaBA. **MJ» ^A^Mwf f_^ *Vm*AtMtlOtj intfOflMLsMQ QMr VD0 JlvDOni Or *•*
Agency a* to the toUeHy of PCBs to
other "^-Ty^iftliffp includteiT '

PCS* haw low acute toxieUarto rats
and mice. In. subacute taxfctty . stadias,
rats and mice proved relatively resistant
to PCBs, whereas guinea
monkeys, mink, and bj( brown bate wen
much more senstttTe.

to chronic feedtai
f erenow beti

udles, similar dtf-
to sasoeptfltnttT

to PCBs wen noted. Bat*, mice, and dogs
survived wen'for period*} of op to 1-3
yean at dietary level* a* high as 100̂ *00
part* per mOnon of various PCB mix-
tures, although a vsvMr of physialosjfcai
and pathological •*"**ĝ * wen induced
in them. In contrast, rhesus monkeys,
mink, pig*. ""1 rabbit* suffered death*
and/or reproductive dysfunctions at
lower level* of exposure.

In studies conducted by Dr. James
Alien, rhesus monkey* fed dirt* contain-
ing 100 and 300 ppm of Aroclor 1348 de-
veloped seven acne, swelling of the eye-
lid* and face, loss of hair, and severe
ulceration of the stomach together with
th I* framing; of th t̂ gMtriC ntUOOSa. AD
of the animals died within 3-3 month*
Female rhesus^monkeys fed a diet con-
taining 2S ppm of Aroclor 1248 devel-
oped facial lesions similar to those ID
animals exposed to 100 and 300 POOD

within one month. After two monttu the
*nfar..fr were to m that they were re-
moved from the experimental diet. One
«nim^| died two months later; on autop-
sy it also exhibited acne and ulceration
of the gastric mucoea of the stomach.
The female rhesus monkeys which sur-
vived 2 months' exposure to 35 ppm of
Aroclor 1248 have been observed for 3
yean and still show symptoms of poison-
ing. They have given birth to six Infante,
an of which weighed at least ISO-200
grams less than infants born to control

Infant rhesus monkeys born to experi-
mentally exposed mothers contained
PCB* in their tissues at birth, indicat-
ing a transplacental movement of PCB*
from the mother to the fetus. Invari-
ably infante showed a decided increase
in their tissue levels of PCB* following
nursing as a result of the high levels of
PCB* in the mother's milk.

Infant rhesus monkey* dosed with 36
mg/kg of Aroclor 1948 for only 4 week*
•uttered skin lesions, atrophy of the
thymus, edema and hyperplasla of the
Uver with proliferation of the smooth
endoplaamlo reticutum. Although this
study may Indicate the rhesus monkeys
an mon eensttive to PCB* when expoeed
naturally (via* transplacental passage
and mother'* milk) than when dosed
after birth, the study was terminated too
early for definite conclusions.

Female rhesus monkey* fed diet* con-
taining 2.6 and S.O ppm of PCS* devel-
oped the classic* I sign* of PCB intoxica-
tion (swelling of eyelid*, las* at eye-
leenes, ^IffiME of M** face. **»d tcne)
within two month*. After six month*, the
test Miim«% wen' mated to control
males. Of the 8 animals that received
the 8 ppm diet, only one gave birth,
lOQV Wi% flVB ADOTtJOlU eUXl two QQ
aot conceive even mfter repeated breed-
Ing*. ; - ' '«•' - . • • • • - • . • ' : . .

Of 8 female rhesu* monkeyefed the 3.8
ppni diet, only 5 gave birth and 3 abort-
ed. The 8 n>e*bum Infante were ex-
tremely «««.t* to addition to) their diffi-
culty to t"******"*"*; pngnaneyi
animal* exhfflbrted Irregular
cycle* and extensive menstrual Heeding.

* Infant rhesus monkey*, born to moth-
en fed 3JS ppm of PCB* showed a-
rapid Increase to tissue level* ae a result
at Ingestion of PCB* to their mother1*
mDk. Within 9 month*, toe Infanta be-
gan showing sign* of PCB intoxication
that pro*jn**ively menaced to aeverilor.
Three of the rix infante died wtthin four
months after- birth. Behavioral and
learning' experiment* conducted" on the
surviving infante for one rear following
weaning have revealed deficits in, both

per million all died. The monkeys ex-
posed to 3 ppm and 10 ppm died alter
24ft and 148 day*' exposure respective-
ly. All the monkeys showed facial swell-
ing, red and swollen eyelids, conversion
of all secretory cell type* of the stomach
to mucous cells, growth of mucous glands
into the muscular wall of the stomach,
multiple ulcers In the stomach, atrophy
of the thymus gland, and either disap-
pearance of sebaceous glands or conver-
sion of these glands to keratin cysts, par -
ticularly in the eyelids. Other monkeys
exposed to 10 ppm of Aroclor 1242
showed similar effects.

In tests by Dr. McNulty with Individ-
ual ehlorobiphenyl isomers. a trlchloro-
blpbenyl and a pentachlorobiphenyl
proved relatively non-toxic to rhesus
monkeys, but a representative tetrachlo-
robinbenyl was very toxic and killed the
test animal in less than 80 days' exposure
to 10 ppm in the diet.

Comparison of the results of Drs. Alien
and McNulty suggests that Aroclor 1242
is more toxic to rhesus monkeys than
Aroclor 1248, since in the experiments by
Alien monkeys survived and even pro-
duced a few young on S ppm of Aro:ior
1248, where** in the experiments of
McNulty the monkey* wen severely
affected by 10 ppm of Aroclor within 80
days and the ftin^niftl exposed to 3 pptn
died. .

Dr. Mueller's suggestion that little
weight can be placed on Dr. McNulty's
findings was based on the false propo-
sition that McNulty's conclusion* were
based solely on the death of one monkey
exposed to 3 ppm. In fact, however, Or
McNulty's "•mrlummi v/en based not
only on the death of this animal, but
also upon the death* of animals nt 10
ppm and higher does* of Aroclor 1242.
upon the experiments with the pure
tetnchWobiphenyl Isomers. and upon
the clinical and pathological observa-
tion* on the entire series of exposed

Female rhesus monkey* which had
been maintained on dietary levels of 2.S
or S.O ppm of PCB* for 18-18 month*
have been placed on normal diets for one
year but have continued to give birth
to aflected infanta.

Dr. McNulty testified a* to the result*
of a series of toxteltr studies conducted
with Then* monkey* expoeed to Aroclor
1242. Monkey* exposed to dietary levels
of 806. 400, 200. 100. 80. 10. and 3 parts

. Dr. Robert K. Ringer testified m to
too results of a series of studies o! ttie
tooddty of PCB* to ranch mink. Mink
fed on cobo salmon front take Michigan
in the late 1M01* suffered from repro-
ductive faUun and kit mortality. After
•r atria* of expertanente the cause of the
reproductive faftun was traced to PCBs,
pmmt at level* of 12-20 ppm in the
salmon. The results of the poisoning of
the mink from the ~"i*fmlT'iiti>iT Great
Lake Salmon had the commercially c»ta~
•trophic effect of wiping out a major
•ngirnmt of the Great Lakes nonfood
industry.

Mink exposed experimentally 1» Dr
Ringer to a diet ^"t̂ ln ĵ 30 ppm of a
mixture of PCB* all died between the
beginning of the breeding season and the
end of the whelping period. Clinical signs
and lesions wen anorexia, pathological
loss of appetite, bloody stool*, fatty de-
generation of the liver and kidneys and
hemorrhagic gastric ulcers.

Mink fed Araclor 1264 at 6 and 10 ppm
In toe diet suffered Increased mortality,
enlargemenr of the liver, kidney, and
heart, and reduced weight gain*. These
effects wen enhanced by. simultaneous
feedmr of DDT or tMeldrta.

•'«(' Ttl VOi, 42. MO. II—MfEDMCSOAT, l-tSlUAMV
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Itanale mtak lad & ppn* of Aroeior
12(4 produced no muff ta one tart, and
only 3 young were bom alive tram 13
females to a Mooad tort. Reproduction
waa also impaired at 1 ppm of Aroelor
ia&4, because one female dtod and two
others produced no young.

Female mink exposed to Aroelor ion
at a, 10. and IS ppm ta the diet suffered
impaired reproduction at an three dosage
levels. Although Aroelor 1016 don not
appear to be M totte to mttk ai Aroelor
13H, the effect of Aroelor 101« on reprc-
dnetian was marked at I ppm. the lowest
dose tested.1 At this dose level the num-
ber of ktti raieed to 4 week* of age was
•oaraeiy half that raised by the controls.
Dr Ringer tenmed that tt the entire
picture of reproduction performance m
these experiments Is considered, the re-
duction IB the number of kits raieed to
verytaportant

mtak wen fed a die* eenteJatog beet
fiPEMB 00WI Wtudi MM D60tt CRpOMKi to
AradprUM. afl the mtakfedat a dietary
level of 8.47 ppm 4Bed wlUiiu 106 days.
Two of II fiiatoi dosed at a dietary
level erotfy «.64 ppn PCBt died; only
one of the Mgorvtvon produced a Utter,
and 11 of herktbjdM during the flnt

' of nnx CMOvaHeoQ of the results of
u^tpxiettr of tssts carried out by Plato-

oB* wMI Fu9 ttuXtUFB UstBd
fllflW tabtfB to IttffdT dUftUf
utt «torm.f*1n the eowi.

Th
_ . . , , to a

dietaryjBtel «*30 Vim at Aroelor 1*63
fYOUl 'tlif'M IHHstal DftoP to CQOMfrtftOKl

ft?® tntttod MM fwdtott to OBMBttE ittl
ttoft OteHa* ftMsY ptVMOHMQ sV f̂iiBOsUnQrfcww mn jNMBf tan umiraii, ait to «a
... _- - —— ^^ ^AMI ŝUl̂ st6MM ^^a4fr ê ŝ bidCQDDQsW OB »m UUIUI "MKI XVBL —
•ne*s> ^^BB^s^aJssaAw' ^SSSSIS^SBMM .̂ a^g^sMa*^^ SHBLIJH> pcnciiNU •noon ODBWM. B
treated vjMfc Aroelor mi at 30
tha diet and to their offspring'
of OfflpRBC ^* iMMHtt AOMVi OlA BO MM*
CTOi CnEtttlUL flBMI Tffffl M|nlOBD9JiV tflh*

I to FCBs had tai
ef ArodBPi 1343. mjj mfl

lenl of u 10 and 101 ppm-for a period
of two year* niueed WTeral deathe and
iVnn inletml increaM ta Uvtr welcht,•• Mm «»*«M»H phflevbataee tertu, and
leukocyte ootttti. 'ISw notoworltay fl&d-
numerou* pinpoint nodolee m the «tam-
•CJUL theee were obMrnid m 23 of the
M PCB-treated don, but m none of the
coa troll.

Stomach teelonn were Induced In dot*
by Aroelon 1343, 13S4, and 1260 at aO
dltitary level! down to 1 ppm. the lowest
dcae tested. Although stomach lenlon*

reported m the deft ted Aroelor
11*3 at i ppm. Dr. Nfebet teMfled that
thii might wen be due to chance, in view
of the high incidence in antrnab fed thtt
Aroelor mixture at 10 and 100 ppm.

Or. IMnale O. Klmbroagh preeented
flxteaetfa testimony M to her expert-
ments on the taUctty of FCBe to rats.
Addittonal data on the tenacity of PCBs
to rats WM (VeMilbuJ m the testimony of
Dr. Alien and Hi the Criteria Doeument
Bhennan rats exposed to Aroehlors 13M
and 1360 at dietary levels of 30, 100, 600
and 1,000 ppm for 8 months showed en-
largement of the liver at all dose levels.
Microscopic examination of the Hver
cells showed a variety of changes, includ-
ing enlarged hepatooytes. Inclusions in
cytoplasm, foamy cytoplasm, and (at
higher doses) Increased llpids, brown plg-

In a anhenqnent study, smaller num-
bers of Shennan rats were exposed to
Aroelon 1343 and 1016 at 100 ppm in
the diet Changes In the liver were gen-
erally «*mtiM' to those found In the rats
treated with Aroelon 1354 and 1360, but
were somewhat less severe. Tbe "hmg**
were sttghOy, but not markedly, less
severe m the rats fed Aroelor 1018 than
in those fed Aroelor 1343.

8png*«-DBw)ey rats fed dleU contain-
ing 100 ppm of Aroelon 1348, 1384 and
1360 for a period of 83 weeks alao dis-
played enlarged liven and a variety of
microscopic changes in the ttver, includ-
ing degeneration, enlarged cells, and ft*.
cal necrosis,

Dr. Kimbrough reported a study In
wbJBb sjherman tats were exposed for
generatMsM to dietary levels of 1, 8. 30.
awt 16* ppm of Aroelor 0384. and X 30,
If*, and 100 ppm of Aroelor UNO. Ad-

_ ta the rats exposed to M acid 100
of Areetor 1264. ta Chat the number

pope per litter waa reduced, to Dr.
~i's two-generation repmdue-

ttver weights were to-
creased in t&e eflspring of rats- fed PC9Be
at dietary levels as low as.1 ppm ef Aro-
caor 1304 and.fr ppov of Aroclor 1360.
Pathdogteai nhanges to the Uvers were
noted m «M offsntlng of rats at doses ae
km* M i nmv ^"iTsWlfoy iiMiiiftvtte OeMt*
uies* m 3 ef 7 female rats at 30 ppm of
Aroolet 1384.

In a three-generation reproduction
study oarrted out with rats, reproductton
y^ adversely ageoted ta tbe second and
1343, We, at 1260 and 10 tad 100 ppm.
The cause ef the, advene effects was a
decrease in the mating tay^«^ iHvl tn the
fr^MfttPf of |"«|""̂ y

Bxposure of rats to Aroclor 1016 at a
dietary level* of 30 and 100 ppm lor
90 days f suseil marked *m^ significant
reductions in gonad weights to the fe-

Dr. Klag«r Una rvi»rr*a to moth»r ex*
•t tta» do** l«T*l to which so

i eetoeti had been m*rktd
tba* ttM dttTenoo* eauM b*

npUtaM« M doe te bMoglosl wttebOnr.
«oe» elmr attveiw «e?MtB w»r» obtilned ta
oc* a* ttM two •qMrUMBta, * pp«
ocanot bt regarded u • "no«ir«ct" j«r»i-

Ou prolongect eiposurea to ." r
cJon 1016, 1243, 1348. 1204. 1260 and
1363, rats have consistently developed a
variety of pathological changes to the
liver. Increase to liver weight to animals
exposed to PCBs has been observed in »
number of experiments with rats, and is
also a toxic effect of PCBs to other mam-
mals, including mice, rabbit*, pigs, dogs
rhesus monkeys, and squirrel monkeys
Rats display marked increases to liver
weight when exposed to PCBs for only a
few wears; the effects appear slightly
greater with the more chlorinated mix-
tures, but to an experiment with Aroclor
1016. marked effects were seen ta only 21
days after oral dosage of an amount
equivalent to about 8 ppm tn the diet for
rats of the age concerned.

Extensive experiments summarized 10
the Agency's Criteria Document have
shown that PCBs induce a variety of en-
symes ta the liven of rats and othee. spe-
cies, end that PCBs are especially potent
toducen of an ensyme system known u
the mixed function iwlrtasB system
isî l̂ function ooddases are responsible
for the detoxioatlon of foreign chemical*
but may also be detrimental to an orga-
nism by metaboUstag ingested chemicals
to active toxic or carcinogenic forms
Both PCB mixtures and a large number
of individual chtorobipbenyl isomers in-
duce microsomal •"qmiKf ta the Uvers of
rats and other animals, tnrfndtng nltro-
reductase, demethylaees, deethylasea,
glucose 6 phospbatase. aryl. hydrocar-
bon hydroxylases, eytoehrome P-460. and
NADPH eytoehrome reductase. Aroclor
1016. 1343. 1346. 1364 and 1360 induce
several engymes ta rats after exposure to
only OJ ppm ta the diet, or 1 mg/kg/day
tor only 21-36 days. PCBs have been
shown to ffffMMWif ***̂  metabolism of cer~
tata drugsand to Promote the toxlcity of
vtayl ohloritfe ta rat liven by fitfiMvinff
its transf ormatton to a more toxic metab-
olHe.

Dr. Oetbota testified that, the pubUsheci
studies on ensyme tadnctlon by PCBs and
the biochemical characteristics of the
systems Involved "certainly indicate that
PCBs would exhibit enxyme-toducl&i
activity ta humans". Dr. OeOtota further
testified: "Since there are ubiquitous low
levels of chemical carctaogens to the

alteration of thl*
would be expected to

of human «M«*T
due to these carcinogens. Thus PCBs can
be suspected of altering the incidence of
cancer ta humans". Be added that en
syme induction by PCBs "would violate
the functional integrity of the human
since an ensyme tadneer would be ex
peeted to change the metabolism of drugs
which may be needed for therapeutic
prooBssns. the metabolism of the normal
regulation steroid hormones, and car
dnogenic rhemlpals to which man it

• AdnaaAbrato b * torn pwo ta • grarlBh-
wtiit* wm or tnm which h»T» ptoUteratcd
In tt» Mnt o«IK tlukt »t times «*n b* quit*
ttyple*!, togcUMr wltti prailfsnted flbras.
•au-trp* tumi*. It is oftm Utdueed by ear-
etoagm and to beuend to ke pn-eanaeroas.

• A aeaehMUe smtato to » aadater proUAfm.
ttv« lM»on In the U-nt. oonsldeted
tutt to IM *tth» pr*eu>e«roui or

PCBs also cause chemical prophyrla u;
<niMt''t'Hf"W titlmfU (rats, mice and
rabbtts) by itlHiiiinttng the production
of' the ensyme detta-amtoolevuUnlc acid
synthetase, casjgjpg- acoimulatton of par
phyrtas ta the liver estd elsewhere
PCBs have also induced other blochem
teal effects to experimental animal* (ta

il!—WfftNfSOJf, FE*tUA»



85.W

s B*»tha. No Mtenoohrosls was observed
to rate exposed to a sttallar dosage ndme
of Anclon 10H and 13*8, but this is
not a "i"***"1* negative finding be-
cause sample steBi wen very small and
only males (less sensitive than females
to Anelor 1354) wen tested.

m one of Dr. Klmbrough's experi-
ments in which rats wen exposed to
Aroclor 1254. abnormal tissues wtth cells
similar to those in the pancreas wen
found growing in the livers of treated
rats.

in another experiment reported by Dr.
Kimbnugh in which rats wen exposed
to PCBs for two generations, neoplastic
nodules wen found in the liven of the
offsprtog treated wtth 100 ppm of Aro-
clors 1254 and 1300; a neoplastic nodules
wen found m the livers of 7 second gen-
eration rate pinnmiil to only 30 ppm Aro-
clor 1364 and sacrificed at the age of only
S3* days. This very early development of
neoplastio nodules at low dietary levels
inilinsti that rate an mon sensitive to
th* carcinogenic activity of PCBs when
exposed in utero and to infancy than
later in Ufa.

Or. UmbMMgh also reported an ex-
perimeDt ka which neoplsstlB nodules and
adeoanbnali wes* induced m the livers
of mloe by *iy~"~ to a dietary level of
300 ppcn Aroeior 1354 for 11 month* (in
on* ease) for • months, followed by »
months on uncontammatod diet).

In a comparative study carried out by
Industrial ^Bto-Test laboratories and
summarised in detail in the Criteria
Document, groups of 100 male and female
Charles lUfef strain rate wen'*xpoaed
for 34 months to dietary kmb of l, 10
and 100 ppm ef Anclon 1343,1304. and
UNO. Altfeoufh ttw sarrMU of the t*to
meat feas bMB
the most mum nrMwef tfa* sBdss by
tan ortgtosa pKttolosy jnataattd the oc-
cumnoo of ttvvr tunon i"bi&&usmr
and "cftolsHjgishepejIOHBisf*) In animals
treated with *J1 tens Anelor mtttens.
The inctdenee of Bvw tamon m the rat*
exposed to IN pffea ««• V/M ter Un-
der 1343,*/37 for Aroetor 13*4, aad 7/37
foe Aroclor. 1300, versus 0/30 In controls.

In addittfln to tadotisj Fffflfli as tumors,
the moat recent report oa the Industrial
Bto-Test experinMnt shows high fre-
quency of "nodular hyperplasla"—« to-
slon now authtmtattvsly considered to b»
at least pn-eaneeroos. «bsj reported Jn-
cklence of nodular hyperplasla in the rats
treated at 100 0pm was 1/30 for Aroclor
1343. IS/11 for Aroclor 1984 and 7/37 for
Aroclor 1360. versus only 1/31 for con-
trol*. If odular hyperptaala was reported
as frequent even In the rats treated at 10
ppm: 3/M ft» Aioctar 1343. B/M for Aro-
eler 13B4. and */3> for Anelor 1300. Ter-
BUB only 1/33 for controls. Dr. Htebet tes-
tified that although this increase m in-
cidence was not significant for Aroclor
1343 oonsldend alone, such a i*irfiffl\iit1flti
oan be draw, for the three Anclon oon-
stdsnd together. In addition to liver
tumors* tito Inchlisjesi of tuition of the
pituitary ghuid was elevated in all treated
groups m this expotiment.

''''IE, AMD RIOULATIOK

Although the results of the Induirtrtai
Blo-T««s experiment need further re-
evaluKtion. the reported results consti-
tute prtma facie evidence of carcinogenic
effects of Aroclors 1243. 1254. and 1300
at 100 ppm and even at 10 ppm in the
diet The results of the Industrial Bio-
Test experiment do not suggest a marked
difference betwen the effects of Anclon
1343, 1394, and 1300 in inducing tumors
and nodules in the liven of nts. Th* re-
sults an therefore relevant to weighing
the potential effect* of Aroclor 1018, In
view of the close chemical similarity be-
tween Aroclors 1010 and 1242.

In three other experiments summa-
rized in the Criteria Document, Japanese-
made' PCB mixtures (Kanechlors 500,
400, and 300) an reported to have in-
duced a variety of cancerous and pn-
cancerous lesions in the liven of rats and
mice. The lesions wen variously de-
scribed as'cholanglonbrosis; nodular hy-
perplaaia, multiple adenomatous nodules,
and hepatocellular carcinoma. Although
these experiments wen conducted for
relatively short periods at high dose-
te'rels, they support and extend th* flnd-
mgs that Aroclor mixtures have carci-
nogenic effects to rota and mice

In another study in rats, feeding with
PCBs (Kanechlor 500) appeared to de-
lay or inhibit the action of three other
liver carcinogens. However, pntnatment
wtth PCBs greatly increased the suscep-
tibility of rat liven to acute Injury by
vinyl chloride monomer, a known hu-
man liver carcinogen This effect Is at-
tributable to the action of PCBs in stim-
ulating the liver miorosomal enayme sys-
tem, which uilillses vinyl chloride to a
biatagteally active metabolite; such acti-
vation is known to be nqnind to convert
' - '' ' - tote an active mutagenic

am shown that
(Lsw canmo-

to
PCB» aettmto
thetr Matagtoally active forms to vitro by

feting 'Cos) ••iJMMii function osddSBo
i to ttver mtarosomal preparations.

xt ntss become steodud practice to use
Aroclor 1384 as a stimulator of the mixed
function oxidase system tn bacterial mu-
carctoogens. The acttco of PCBs m ac-
ttvating some carcinogens and mutagens.
wnlle de-activating others, can to un-
derstood as a result of their exceptional
potency and broad-spectrum action m
stimulating liver microsomal ensymes,
portance m evaluating the environmen-
tal stgnlflcanoe of PCBs, because PCB
mlxtuns (Inrlndtng Aroclon 1364. 1342.
and 101O have been found to stimulate
the mixed function oxidase system at ex-
tremely low doses. According to Dr. Oel-
bom. stmntfrttaii ef the mlerosomal en-

'Bi ssnected to chance the

T.unisuppreesive effect* of .-"CSs are also
expected to be important in potentiating;
the effects of other carcinogens, since
suppression of immune responses may
fn^fc* an ***<ni»i more susceptible to es-
tablishment of neoplastic <seU lines and
development of malignant tumors.

The objectors offered no evidence
whatsoever that would refute or modify
the evidence Introduced by EPA that
FCBs are carcinogenic and co-carcino-
genic In animals. Nor did they offer any
evidence that would call into question
the Implication of this finding that PCB*
are likely to be carcinogenic in humans.
PCBs have shown by adequate test ani-
mals to be carcinogenic in *"**m%ls i^oi-
sowing the consensus of scientific opinion
on the subject, PCBs should therefore
be regarded as a potential carcinogenic
hazard to humans.

0. PSMI8TAHCI ABO MOMLtYY Of PCStl

Except for the least chlorinated homo -
logs, PCBs an resistant to degradation
by metabolism. Bacteria can metabolize
biphenyls and mono- and dichlonbi -
phenyls fairly rapidly, but tri- and tetrm
chlorobiphenyls an degraded much more
nlowly and pentachlorobyphenyls an de-
graded hardly at an. Aquatic Inverte-
brates and fish can metabolize trichlo-
robiphenyls to a substantial degree but
have little ability to metabolize tetra
or pentachloroblphenyls. Birds and
mammals can metabolise tetra- and pen •
sachlorobJphenyls to hydroxy deriva-
tives at varying speeds, but have little
ability to metabollne hexa- or higher
cblonbiphenyls.

PCBs have a long life in the environ
inent. In one ease they wen Identified in
anaerobic marine emlliiMite that could
be dated to the mtd-lWi. More chlo-
rinated homotogs hav* a life-time tri
yean, and perhaps decades, in the en
•nronment. This storage of highly con-
centrated levels of PCBs In the tissue
leads to exposun of organs of the animal
to PCBs via the etreulatory system, which
m tarn can cause acute or chronic ad-

to that organism. When
ntelntng PCBs in thetr

art consumed. UM consumen maj>
in torn •offer chronic or acute adverw.
eflecte^

A ssrtes of eijKi hiinnte in which van-
ous PCBs <t*r*j*tni Arodor 1010) wen*
mcuhated m ttw laboratory with anaer -

fop up to ninA
showed no mesMnbla degrada-

tion. Similar experimente with various
di-, tetra--, ~penta- and hexachtorobi
pbenyls invotvtng meobation m soils wltli

to the earetoogenie f\A
cf-c«rf tncwenlc effects of PCBs, th« 1m-

and wtthouteattte manun for one month
showed no indication of toy metabolism

PCBs an mottle m the envtatmnent
»iwi are transported IB sotaition, by mo-
airborne partieulateB, or m the tissues erf
mobile animals Dr. David Tonne do-
scribed an extonsjtvo aeriai of investlga"
ttons of the cocuinnos and dispersal <rf
PCBa in UM coastal waten of the South-
ern Callfomia Blgbt between 1073 and
107ft. Theeo Investigations showed that
the principal route of entry Into the
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eluding inhibition of immune response*,
m rabbit* and guinea-pigs; atrophy ot
the thymus and/or iplecn In chickens
mice. rhesus monkeys and pigs; and in-
creased susceptibility of piglets to septl-
cemia, of duck* to Ytral hepatitis, and oi
Rsh to fungal dinease).

5 Toxiciti at low exposure levels. A
number of toxic effects of PCBs in mam
main have been noted at Tory low level*
of exposure. For most of thews critical1
lexicological effects, significant effects of
POBs have been noted In animals at tte
lowest exposure levels tasted. With one
exception, "no-effect" levels have not
been established or reported.

Mink exposed to Aroclor 1254 at 0.64
ppm in the diet suffered some mortality
and total reproductive failure, and those
exposed to Aroclor 1018 at 2 ppm also
suffered impaired reproduction. Liver
weight in weaning rats in the second
generation exposed to Aroclor 1254 at
1 ppm in the diet was significantly In-
creased, and pathologlftttl changes were
also noted. This Is the lowest dietary level
at which rats have been exposed to PCBs
in multi-generational tests. Stomach ul-
ceraUons and nodnles were Induced in
dogs after exposure for two years to *.
dietary level of 1 ppm of Aroclon 1254
and 1360 and 10 ppm of Aroclor 1241
Rhesus monkeys exposed to 2.5 ppm Aro-
clor 1348 in the diet suffered dermal and
stomach lesions and severe reproductive
failure; several of their Infants died and
the survivors were impaired In behavioral
and learning performance (the exposed
monkeys continued to give birth to af *
fteted infants after It-It months on an
HTyyyiiyininuM^ diet). Rhesus monkeys
exposed to S and 10 ppm of Aroclor 1243
suffered aftieie stomach and dermal
lesions and died attar aa-MS days; These
an the lowest doses to which rhesus
monkeys have been exposed. Exposure
of rats to OJ ppm (the lowest exposure
level tasted) of Aroclon 12*2,1348, 1254
and 1360 In the diet for 4 weeks caused
significant induction of several hepatic
rats for 31 days to daily doses of amounts
of Aroclor 1016 and 1343 t?mr**Vh to.
0.8 ppm m the diet has been reported as
a "no-effect" level for effect) on liver
weight However, tittle weight Is placed
on this report because the experiment
Involved exposure for only 31 days, and
in another experiment Aroclor 1343 had
significant efleete at tower doses; fur-
ther. Dr. NUbet testified that there would
be no reason to ooobt that Aroclor 1016
would have effects at 0 J ppm la the diet

Sows exposed to Aroclor 1343 at 30
ppm to the diet suffered stomach lesions
and significant reprodimue failure.
This is the lowest dose at which pigs
have been tasted with PCBs.

8. ToxMtf In hnman betnet. Or. Nfcbet
testified that with the trinriM* exception
of the results with mink, afl effects noted
in mammals have relevance for humans
(particularly the symptoms of PCB poi-
soning in ^"^'frfyT).

PDCPs—which can be created by pho-
tochemical degradation of FCBs—are
implicated as well as PCBs in the cause
of chloracn*, *a occupations!

awacterlaed by skin lesions aad torn*-
times systemic disturbances However,
the relative roles of PCDFS. PCBs and
otiier chemicals in causing cblorscne are
confused.

EOTs sole witness, Roscoe M. Moore,
Jr., an epidemiologist at the National In-
stitute of Occupational Safety and
Bealth (NIO8B), reported the pnliml-
nary results of an epidemlologic analysts
based on medical records of two small
groups of employees exposed to Aroclor
1264 at Mobil Oil Company's Paulsboro.
New Jersey plant between 1B49 and 10&8.
An elevated IncKlendi ot skin cancer
(melanoma) and pancreatic cancer was
found among research and development
and refinery plant employees between
1967 and 1975. This was the first study
associating PCBs with melanoma and/
or pancreatic cancer. Although the anal-
ysts Is still preliminary and has limita-
tions (including the fact that-the extent
of exposure of the employees to other
chemicals was unknown), the findings
do add to the concern expressed below
with respect to potential carcinogenic! ty
tti humans.

'Yusho" is a disease reported in Japan
late in 1968 and traced to consumption
of rice-oil contaminated with PCBs from
a leaking heat-exchanger early in that
yew. At least 1,381 persons were severely
affected, and extensive reports have been
published on the episode. The contami-
nated rice-oil is reported to have con-
tained about 1.000 ppm of PCBs of a
type equivalent to Aroclor 1348, and also
contained about 5 ppm of a mixture of
PCDFs.

Symptoms of Yusho are •*•"««» to
those of chloracne, involving skin lesions,
hyperpigmentsjtlon of the skm. ""* hy-
persecretion of the Mettxxnian gland of
the eyelid, together with digestive dls-
torbanoes, fatigue, hne/lsrhn cough and
abdominal pain. A number of live-bom
and at least two stffl-born children were
affected. At least one baby appears to
have been poisoned via ite mother's milk.
Recovery from Yusho has been very alow
anoe are now more prominent then In
1»68. Preliminary tabulations of deaths

Tusho victims suggest an
of cancer, especially of the stomach and
liver, but precise data are not yet avail-
able. ' ,•• "

As In the case ot chloracne, the rela-
tive roles of PCDFs and PCBs in caus-
ing Tusho'are uncertain. Because of the
relatively large exposure,of the Tusbo
victiins to PCDPs. it Is probably inappro-
priate to use the data from the Yusho
episode to ifiasv* quanllllvo estimates of
the toxic haaard posed by PCBs to hu-
mans. However, because the PCDPs ap-
pear to have been farmed to service, the
Yasho episode dramatically Uhntntes
the fact that envizonmentaQy trans-
formed residues of PCBs may be more
hazardous than the pure mixtures tested
to laboratory Uoassaya. It also Illustrates
that the potential hasards of PCBs can-
not be evaluated in Isolation from those
of the PCDPs that an usually found
with them.

rhe work of Dr. Alien and Or. McJiuity
indicates that toe rhesus monkey is the
most appropriate model for the toxic
effects of PCBs in humans. The skin
lesions found in rhesus monkeys and
their offspring fed low doses of PCBs
are closely parallel to those found to

• humans fi"***^ with Yusho and chlor-
acne. Although there are few autopsy
reports on Yusho victims that specif?
the condition of the stomach, the long
history of digestive disturbances re-
ported in victims of Yusho and chloracne
suggest a parallel with the stomach ul-
cerationa found in rhesus monkeys.

7. Carcinogenic and related tffectx
Carcinogenic activity in rodents is gen-
erally accepted by the scientific commu-
nity as an indicator that a chemical poses
a potential carcinogenic risk to humans
This principle has been adopted as gen-
eral Agency policy for evaluating car-
cinogenic risks,'has been utilised in prior
Agency Decisions,* and has been recog-
nized by the TJA Court of Appeals M
a matter within the Agency's .expertise,"

On prolonged exposure to Aroclon
1016, 1243, 1348, 1254. 1360 and 1362,
rats have consistently developed a vari-
ety of pathological changes in the liver
some of which leiiresent neoplasttc or
preneoplastte transformations PCBs
have been shown to Induce carcinogenic
or precarcinogenic effect* in rats arid
mice in addition to other pathologicaj
transformations

Dr. Renate Kimbrough described an
experiment conducted by herself, it;
which Bherman rats fed 100 ppm at
Aroclor 1360 in the diet for 21 monttu
developed hepatdeeUular carcinoma*
(36/184) and neoplasttc nodules (144
184) in the over, whereas 173 contra
tifrtTlt developed only one carcinomn
and no neoplastie nodules. The carcino
mas were diagnosed not only by Dr Klni
brough. but also Dr: Squire and two other
reviewing pathologists; they were de-
scribed and fflustnted In detail in th«
report published by Drs. Kimbrough
Squire, and their co-authors. As a re
suit of this wen-conducted and well
reported experiment it can be concluded
that Aroclor 1380 Is hepatocarcinogenlc
in rats.

In earlier experiments by Dr. Kta
brough, exposure of rats to dietary levels
of BOO ppm of Aroclor 1254 or Arocloir
1360 induced adenofibrosis in the liven
of most of the animals within ft-«
months. The lesions persisted in the
liven of the rats even after 10 monttu
maintenance on v^ritamtnst.ftrt diet*:
Adenoflbrosis was also induced, although
at lower frequency, in the livers of rate
exposed to 100 ppm at Aroclor 1254 'o

•Interim ProondurM uul Chuosllaw («•
Htalth and •oonomlc impaet ABMSSBMIU of
BiupMtsd Caretnogms, 41 nt 31403 M*« ,

• Opinion ot Va» Administrator.
nuntal yrotsettoa Agency on tt» BuspnuKora
of AMrta-DUWrm, W FB S7M0, «t Mq ,
(Oct. It, 19T4); DeelsKMi of the Admlnircr* •
tor oo the gjnspsnatoa at KspeHhlor-Cliior -
dans, «l nnn. •» nq. (VM>. 19. \m\•"•DP v. KFA". no r. ad an <D.C ar
1»T8) -̂ DF v. UFA", t KRC 14S8 (t> C Cl:
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coastal waters at PCS mixtures resem-
bling Aroclor 1«3 ttrt- and tetraehoioro-
btpheoyU) and Arodor 1364 (perrta- and
haiachtaroblpnenyiii was via mtmlctpal
wastewcter <1ls«liaiaes ttiiuugh offshore
sewage outfalls. A* a resort of the dis-
charges. PCBs had become widely dis-
tributed In sediments and biological
organisms (crabs, fish, mussels, etc.) tn
the whole area. The concentraUoua of
both groups of chloroblphenyta were
highest in both sediments and biota in
the vicinity of the outfalls.

Dr. Young's monitoring studies have
shown a martftf decline to the input of
PCBk of the OO-type. However al-
though toe rate of tnpot of FCBk has
ffcDen by a factor of at toast 14 since l»«a,
the coneeatcatian of PCBs tn sediment*
and flsh have fallen by factors of only
L2 and 1.9 ie«i»i:metj. Sbnflar findings
ware obtained, for DOT and metaboBteB,
adding to the degree of eouflJeuue jn the
data. on. PCBa. Dr. Young's eenelarion
from «ai. Ttevty iras Out "coutauimmthBi
of sewer and ocean, bottom sediments by
chlorinated. bydrocatnoM such, as PCBs
cs& cause, thessi syaOetfc compounds to
pmlst in DoCtan-flsMDag, flsfies long

been made

tsi« f oo«l, asotl in most cases direct uptake
from water to more rapid and lands to
much lOghBr accumulation in the tissues.
This atrtak* la tarUany rapid, roftowed by
a gradual decrease tn the rate of uptake
until a steady state is approached. The
tune required for approach to the steady
state '>» from one day up to sereral
Diontlui. depending on the stae of the in-
vertebrate or flan. Although the steady
state ia sometimes described as an
"aqulllbrium", there is no evidence In the
record from long-term studies that
aquatk organisms reach true equilibrium
with PCBs In the water. Dr. Nlsbet char-
acterted th« steady state aa "quaslequl-
llbrluffl- in which concentrations of
PCBs in the water and/or the fish change
slowly. In one laboratory experiment
PCB concentrations In flsh tissue ap-
proached a steady state within 100 days
but continued to rise slowly until the
experiment was terminated at 250 days.
In another study of lake trout of dn>
ferent ices taken tram, the same body of
water, eoBeentrattons of PCS* increased.
iteatfttr with age. rising from 1-3 ppm at
toe ag* of 1 year to about M ppm at the
ageoru-Uyeani.

In ttie "sttady state" coBr11t,t<in the
of PCBs in tfr* tissues of

» mucii higher raw at !)io*ccumulattox
leaning heavily on tr.ld raOier than lab-
oratory data: industry groups for a
somewhat lower rate (for certain Aro-
clors) which ia discussed infra. The
374.000 bioaceumulaUon rate was based
upon the mean of 3 residue determina-
tions of male flsh exposed to the lowest
concentration (O.M parts per billion) of
Aroclor 1242. Although objectors repeat-
edly attempted to denigrate these meas-
urements, there is no reason to regard
them as any less or more reliable than
others obtained from these experiments.
Although the mean figure (or the~six fish
used in this test was reported by Dr.
Nebeker as 274,000, Dr. Nisbet did testify
that a scientifically meticulous averaging
process would have yielded a figure of
345.000. and the average bioaccmnulation
factor for four of the six was 441,000.

Although all the experiments of bto-
indicated frifliog*'*** varia*

of PCBt Ox sedl-
mmta and flan appllsa as sfocft to trt-
aiitf tettach&VDUBbaag* as to. penta-

As. a. rwuR otf *̂ *sy BjnnisCensJs and
mahflltj
beconet

flab expoeed to different concentrations
In the water ate proportional to the am-
bient water eonmmtraUona (although
"Hot wota". TTitnTT^- and other factors

y). It Is possible

blllty in storage of PCBs, even among
flab, raised la the same tank, th** flgon
at 274400 for the male fathead mmnowi
was felt to be aa reliable as any other
la the record, and is derived from the
only experisMnt O>^»>I<HI^ long-term fw~
posure of any flsh. to Aroolor 13*2. Short-
term exposures Cup to 32 daya) of oCher
flsh. to Aroclor 1248. 12M and 1260 pro-
duced estimate* of btoaxcomdatton fac-
tors to. the range of l5,BOg-TI,8a&
in whkH bimccnmaUttanof AroctarlffM

aomL In «n experl-
Mr*. Dvridi Bnum«

ArocHv tdff At con*
trattons. between OJT said W parti per

toteveUupto
wttnta 43 dan^bnt OH data do not elwr-
1»? iftiMiitiifii flat a. stesidy sflrte Bad
ducted by Of. OQman vwm. fmttead

Aroeler MTrrfor
tstaM! ht tbv untilent

tn-
and the
Ckeans, al£

snow on the Antsretfe f. vHfc only two
Tttr dbcne erf Bjoaceutmi

t§ npjimi Umli^ay Indf tint
I3M gacT Oa* in Bto

ssioT f Of t&e sauw psffiodt

ptans of evidence
0».t trl- sad

In flsh

Is theiz tead for btcveeiiBnila-
of Atoclor

with
ureftat the end otl
IMS: 4*409 and mTJOa
MJBa and tnjOO far

mental, propactlea of
to- be.

Into
thefr Uuusa to loreb natch, ntghsr Otao
sulta tram C&« hltft soAiU&V of ICBs
to. Qpttg autf

for PCBh to

known at
into
fr-m the wa«BT tn •ddKtan to nptake ta

AguseufTMUMO was discussed
farm the record as it played an tsflporUnt

Ml> TOT QCQlMwOn (MnJLl flBTiXflb*
rtiapg mad liBfciifrlMrT oCtJkcted

ta> ff iBtiwi:r*fifii|Kigfi»^|.y (Ttmpv nrymtf tot

tbsn pBTita~ and
IB comparable

to tends

for Azoalox IOU and 13M. Other
wUipore

Bs (he Criteria
of Hi* foregoing
~ - - that "the

andUgber<dilef«ti4pbsnyJharesBiaa.(«
more than a factor of 2-a tax the dicam-
stanow of OICM expertaasnts% KIA wtt-
nesseg Dn, t*uer and Mbefler uunceded
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sii»>. Uita was * '»):• .<umixiarj> of the
•evtaence.

Tbe only aquatic bkAoglst who testi-
fled on behalf of toe industry objecton
wan Gerald J. Lauer. senior scientist and
Director of Operation* of a private con-
sulting firm "*HM»< Ecological Analysts,
Inc.,. of lOddletown, Mew fork. Be baa
never actually measured tnoaccumula-
Uoii of PCBs ID flab and hai had no
personal experience with PCBs except to
review some literature

Some scientists conducting bloassay
experiments to determine toaddtr or bJo-
Hccumulation report the "nominal" or
pre-determined, concentration levels
with which the water to doatd; some re-
port the actual measured concentrationi
in the water; sometimes both figures are
reported. It is generally preferable to uae
the measured concentration became dur-
ing the course of the tests PCBs tend to
some decree to adsorb to container walls,
or wtUe out. Consequently the meas-
ured concentration is likely to be lower
than the nflinlififcl inMunff'^fH***™ Tne
use of the "measured" concentratiatt is
more likely to reflect the level to which
the organism was actually exposed, and
tills is a critical piece of data, hi estab-
lishing btoeccumulatkm factors as well
as wndctty levels.

la his affidavit as originally filed m
these proceedings Dr. Lauer tabulated

tlie
•nominal" exposure levels. He then con-
cluded on eross-exammation that if one
is seeking M determine what the orga-
nism was actually exposed to during the
bloassay test, on* shooJd measure the
actual ooncentratton m. the water.
Therefon. wbJue on the stand Dr. I*aer
revised the presentattan of data to his
affidavit so-«s to recalculate btoaecu-
mmlation factors for Aroelor MM
upon mouvod. water'

fcfereover. if one la
parieon between the
factan for Aroelor 1018 and any of
the more highly ehtartnated Aroclors,
is to compare tests nsmg the* same jpe-
cles, the semn life stage of that speOss:
and a aimflsc exposure time. This
principle was voaepted by Dr. Uner.
Thus when Dr. ttuer drew a oompari-
son of the relative bloeoncentraaon fac-
tor* of Aroclors 1384 and 1*18. be used
the data presented by **ft"ffp involving
adult shtepsbeed minnows, wherein each

concentrations, he found a ooncentratton
factor for Aroelor 1384 of 33.000 and for
1018 of 8,000 or a 3.1 to 1 ratio. At the
testified further that if one were to
compute the respective btoaecumulaUon
factors based upon actual measured con-
centrations to the water, the average tae-
50.000 end that for 1018 it would be ap-
proximately 34.000. This would indicate
that the moaecumulaUon factor for Aro-
elor 1384 is approximately twice that
of Aroelor 1018.

Dr. Nlsbet testified that the concen-
trations of PCBs In the edible tissue of
flat; were usually lower than the average

eoncentr attorn to the whole flan- irpl-
caHy bf a factor of about S. This ha*
relevance to calculating safety factors
for human exposure or to evaluating
risks to humans, but is not found to be
relevant to calculating the margin of
safety for wad birds and mammals which
eat whole fish.

Studies demonstrating bJoaccmtfuila-
tion of PCBs by aquatic Invertebrates
were entered Into the record, and showed
that invertebrates such as crabs and
shrimp absorb PCBs not only from water
but also from contaminated food and
sediments. Reported bioaccumulation
factors range up to 47,000 to Daphnia
mopiM, 108,000 to scuds, 80.000 to snails,
38,000 to shrimps, and 186,000'In the
edible tissues of oysters. There is little
or no differentiation of lower and higher
chlorobtpbenyl homologs during uptake
and storage by Invertebrates; to fact, to
one study with a fresh-water crustacean,
the tri* *f*f tetrachlorobiphenyls to
Aroelor 1384 were differentially accumu-
lated by factors 3-8 times greater Jinan
the hexa- and heptachlorobiphfinyls.

The objectors introduced no evidence
whatsoever that would rebut, modify, or
weaken the evidence entered Into the
record by EPA witnesses, that both lower
and higher chlorinated bjphenyls are bto-
accumulatod by high factors into the
edible tissues of oyster* and other
aquatic invertebrates.

Tne Criteria Document sets forth ex-
tensive evidence that acquatlc orga-
nisms, incmdtng fish, in natural waters
frequently btoeceumnlate PCBs to much
higher tavete than have been measured
to tbe laboratory. This evidence includes.
Inter ana, '»*««"'" "Tilfî lrH factors ex-
ceeding 470.800 lor shrimps, 230,000 for
«abe, and 810.000 for fishes collected
to Bseejobaa Bur,. """rift Additional
new dxta wexe provided In tbe testimony
OK Or. lUHBbrovjsjn. who reported mees—
oystem by factors ranging up to MO.OOO.

Although Dr. Nlsbet expressed reser-
vations in his prepared statement about
two superBdany discrepant sets of date
from naSBral water, new date introduced
during 8i» hearing resolved these dte-
erepanctat. to particular. Dr. Veith and
Dr. Rlsebtoiigb reported measurements
of PCB levels in tbe water of lake On-
tario. Dr. Vettbt data showed tbe con-
centrations to be IBM than 8 parts per

to two water ssmpkis In tbe range of
9»-3.4 parts per union. Relating these
^•«fe^» in<••.••••> •>»ll«M.a 4wk ̂ ^****mtm -\f ^VDwacer oimoefmamais 10 npons oc m*o
levels In fish from tbe lake ranging up
to 30 ppm (0.74-17 ppm to edflde tissue
of various species-), these data suggest
1-10 "»<"*"" Dr. Nlsbet tosttfltnl that the
data of Drs. Ve«a and Rlsebrough "have
cteared up the last two nrmatning sub-
stantial pieces of evidence which have
cast doubt upon that wrelnsloti * * *."

Beveral reasons have been given aa to
why wDd nab should Uo-accaumulato
PCBs to a greater degree than experi-
mentally exposed fish in the laboratory,
wad fish are exposed to PCBs not cnly to

••'ate? jut aosoln food atidiwdlments »..
ieast some lish continue to accumulate
PCBs over a period of years as they grow
older and fatter. Moreover, PCBs arc
patchlly distributed to the environment
and the levels m the fish ma; reflect
their Integrated history of exposure »•
they have moved through natural waters
rather than strict equilibrium with the
levels to the ambient water* where they
are caught

Dr. Nlsbet testified that In attempting
to predict the degree of exposure to
PCBs of consumers of fish from natural
waters, estimates of typical btoaccuvu
lation factors obtained from field meae
urements are more relevant than those
obtained to the laboratory. While labo
ratory measurements made under COD
trolled conditions are precise and pro-
vide significant information, they do not
constitute a good model of the situation
to the field. Including multiple routes of
exposure, patchy distribution of PCBa,
and lifetime exposures. No assumptions
covering the circumstances are necessarr
to extrapolate from field measurement*
to predict the situation to the field.

Dr. Nlsbet pointed out that residues
of PCBs to wild fish, molluscs, and crus-
taceans are quite variable, representing
bioaccumulation factors as low as 300,
000 to as high as 10 mUnon, but testified
that in fr<* scientific Judgment a "value
of 3 minion would be an appropriate fig
tore to use as a typical" bioaccuaulation
factor" for predictive purposes. He sped
fled that his figure of 3 mUllon repre-
sented his best Judgment tor penta- and
hexachlorobtphenyls, whereas a figure of
t mUllon would be his best estimate tor
tri- and tetrachtorobiphenyls. While em
pbasMngthevartabflltylnbioaccumula
tton factors, he stated "I do not think
tint a responsible, wen-informed scien
ttot would question tbe evidence that blc
accumulation factors for this and other
'•»—••«—«- In wad, fish would freqnentl}
A«AAA^ ^«- - — — MB̂ B̂ M«a«l 4«k lait, I,IM*| n MINI .»exceed inose ooeervea in laoorstory ex-
pertowntB conducted for only a >"

Extensive data have been tocorponaec
into the,record on the intake, ttontgr
and excretion of FCBs to birds and mam
mala. Testimony to this proceeding
focused upon the storage of PCBs in
tn«nntn«ii«n tissue as a putative measure
of hesmrd. Humans appear to retain
PCBs In their tissues more etteiently
than any other mammals that have beer
studied to date, insofar as the tisow
levels that nave been sampled represent
the quantities of PCBs that are circulat
tog within the organism, with consequeri.
exposure of critical target organs to
PCBs, this implies that for a given
dietary concentration humans wfll hav«
tissue levels up to 10 or more times tftoM
of other f p JM*f*M**«* Î ^^wi^t«

Although the human population nt
widely exposed to tri- and tetrachlorobi
pbenyle as a result of their widespread
distribution to flab, tri- and tetrachloro-
btphenyls appear to be comparative^
poorly repiesented In human fat sam-
ples. DA •miMi Dr. Wolfgang MneHet
attempted to argue that lack of storage
of UiU'a< liloitiblpnffH>yi^ Implies a lack
of toxic effects However, to fact, It tt
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significant_in determming the oegnw at
ssaweu>» to> tetn,-

B*. tllsiB* stated that
to the* after they as*

ikMoMpbesvla ars
k the body tic the

•OTPM mmmm •»*»«BI*W^W NM~ IRHVWIH- •BaTjW*
organ* which ttanr mlgM aJhet wttain
the- boon body are OTIHISSJ to then"
For ••ample, may of the studies of the
toad* eCeete o* PCBs sbow eOecte on the

Wtth. respect to the iadnrtry peeitton
fniesentod

ot , — '
corteter AvoclMS, wWch Is
>, Dr. ISMMT testified fhat

181* few bee* sUeuu to Moaccu-
vf 9m

laboratory tests. His evidence indicates
tot* aseuansfeea at a fhe-

iof thvhtgtaiy
MH. Be eoweded

fBtt'iB thefts of flso
to tor Htehan Bsnat. w*er» Arecter 11*8

^ «ooU be H
lev** toned
Ot loner's

Itert to mo gasuntf 1or the
(bone that

tM* «O art Woe*e*n»siate a«

a*a: 12*1 are very simliai Ui
WMI IsooMric constitution, the most in;
portent difference being that 1016 coi>
f.i*.» only 1 percent •£ peotachlorobt'
Pteoyls while 1343 conteini I percent
.troctoni 1016, 13« and UM ceaUto 21
.li wad 21 percent rtepecOvel:? of tetrs,
(AikirottphenjU: tetrachloroblphenyi"
teve been utUtad in a number at rtut;
iw dtecmeed In the flndUm above. U;

the constitution of PCS mUa-
caaagea after they ai-e releaw^

inte the enrtranment, BO that envlrra
mcKital reoidiNi tuuallr do not com-
•pood to commercial mixtures. In theu
eftctit to have the Ageocy carve out •pr-
cJ«i itaadarda lor 101* and 1248. E1A
»UM WMttnghouM have Ignonsd theM
critical characteristics of PCBi,

Ati mtfHUff^fil. tetradUorobicihemrl* a.'t
loipartant elemeats of 1018 &ftd 1243:

rtpimny]fl ^f^ pftrits^ent aBd
buuttlr degraded at all by bacteria. ID
an experiment in which 10 U vas Inei -
b*s«d with aetlvmted aludge. 14 day*' U -
cuteUoB had Uttle effect on the tetr*-
cblorobiphenyi* and other >«%fc««' con-

•.AS • net. r.UKli-ec umw i«a» toxic taaft M *
oiore chlorinated AmOcKS, «^^ Arockir
1064 -ate)" relies sotely on an article by
David fTineen entttied 'TEffecte of Aroc-
lor 10t0 on Embryos. Fry. Juveniles, and
Adults at Sheepshead Mmnors (Cyjirin
odcm tHsriegoriM)" rl978>. In fact tl:>e
referenced Hansen (tody shows that a.
though the toadctty of Aroeter 1016 n
substantially lees than that for 1354 lor
newly hatched fry, the toxicity of Art*
lor 1016 la comparable to that of 1242 and
1234 for all other life stages. Thus Hac-
•en tn this article gave the foilowtc*
summary with respect to 1018

in to* laboratory, nuv«f«i, it (tvpocia:
1018) I* u seaMi? taxle to o^rtmt, bnwti
sbrlmp (Pnwnu ut>nu> wad r*"***t «>
Araclar 14*3 and u nude to oy*tm u»«
pUtflofa *• Azoclcr UM (BaaMn. Pmtali ao.a
Forrvtnr. 1BT4). IU dda^d tadatty to pin
flab In upoeim* luting 14 or mor* ••)• :*
•Iml1»r to that fotmd with Araelor IM*

Furtsh, tuni ttnmlml 1974)

ratio suggested in the Westtngbe

higtier CBi are takem up aad stored bi
flab and. ether aquatic organisms mot*
effldienUr than, trichlor&Mpheayta and
lower CBs. differences in retention be-
tweea UtrachtoroMphenyls aad higher
c t^tornM|Tfnn jls e-re- snail, no noce1 than
a tvstot ot two or three. AlUumgh most

neidusa of PCBs are ta
tlM torn of gentechtamhmhMiyls and
hitlter CBs, tristOorobipoenyto and Ut-

stoved
Osh in the U A As iTn1i>»nTi1 elsewhere
herein exposure to tefrachlorobiphenyls
is. fif"^ftfqi (even tf ttugr «=e stored lest

Oaoa Wgher eWDroMpftenyls -
»ie ctrcolkted Oteutb Qte body

toa»atood,wan ecmseonmt exposure to
Kxtaniht data on toe

Aroclbc 10T» to sQuatie
tbe

teri*. Document and in Ow tnsttmnny at
two XP& .export wtbesMa. THan 1s BtDe
sixniBcmat dUTerence betweeu the toxic -
ltle» of IQte mnerns, no and UM to

Dr Nisdet, on cross-examination, test]
fied tc> the same effect ID reaching hit
(finrlimnti. Dr. Lauer apparently over
looked UM additional studies, cited akove
which showed advene effects from Am:
lor* 1818 and'U43 at low levels.

There is no simiil basis for -+nrlwlte7t
thstt Aroctar 1018 Is ntgalirmnUy ken
eOeettv* than the htgbtr chlorlaattKl
PCB ndxtwes In cs Bring erltieal tasxi>
effects In mammili. There are swernt
reasons why thfc le so:

(a> In tans where teaJetty data MI
Arocler l»lg at* ant available, it Is re*
sonahst to estimate the toxtcttr of Aro
elor UM.by extraoeteUui from the to*
Icity <a Aroclor 1342, since the tw«
aiixtures an vary similar m eosMtltuttae
It a tadc effect were caused ky
chlorinated mmpeueuls Oot present
present enry at lev l«v«fa in Arock)
Jtti8>, it woHU k* expeoted t* be Mao*
fse*ed> ks- a Aiffsmsjs to toxlsitjr betvewEi;
Aroelorsiaa and aa*. Araasar U4> bsui
«• *«iMBt ler Anelor 13S4. aaA 1 percent
for Arocler UM. Vet Ander UM ks>e
net been denMcatiated t» bemlgniflewU.

K42.

IW3. All PCS mhttaxv
inrhidtag Anxlan ZOIC aad 1343. an
capable at tnrtarfag s0»en toxic «ffscta
at low levels, with <•& afaor variation*
in bebmvlar tn.
therefor* not •"'«•'«••! Jasflneafkn tor

AB PCBs are
naleeutaa wJalah
o* cUoxtae

sraf ftjei
Cat £rodar IKf was.about t time*

man toadeia>a& Aroclor 1241 fci an acute
toxteftr tett wtta enamel camsi.

ifcj IB chreuis hlessrayi with psoOeb,
Aratua UU.C wan swusiilMl lesa toxic
ttMUBi Amcte 13M.

cata xfandu^ls- f^r vari^-
would be-

Uom. because another report

IK Uiiat
2

Tlta. teattmaay of Qc. Lauer that "th«
mora reomtuA fttrtnemoet art, OM

(«J The-critical toelc effects IB
malt relied upaa by the >iiaiy to for
Mulatto* ite asBbtout water criterion an
rele*atu to Anelor 1818, aa fiJsim

(1) Dr. Robert Ringer noted reproduce
Us* taOJim in mtak at dietaiy levels o
Azoclov itli at a ppot, oab< a iliebu
higher deee tham the dietary level <rf
ppot Azoclor UM wbie* he taind to IH
toxic for to* SMM enndltions. or th«
dietary level of O.H ppm which platono*

rtiritsd fsMDd istiAg Aracloe Uft^i
(2) mcrateud Itver weight in youm

rats was found br lusraon after dosai«i
at 1 mg/kg of Aroclor 1018 and U43 per
<htr Ceompambts to I ppn la the cUet
for JT dhn.

m Altttough no stodieB are known •.
hBV« bwn ujuJhcted on doga with An
Oar ing, a tngn, T^f*>ir^ of
ported bidogrfedf 19 and wo ppm Arodiv
134J. __

Br. WBbur MeWntty AMUI! rhestt
" " to

*i. •<*« si..



from, etpjeure -o 3 c fjjta ;.;..:'
c.roclor 1343 »nd to 10 ppm In snorter
Lfriods. .En light of studies performed on
i ionkeys with both Aroclors 1343 and
: 248, monkeys appeared to be more sea-
s-'tive to Aroclor 1343, the mixture moat
• tnllar to Aroclor 1018.

Ji increased activity of hepatic ms-
f rosomal enzymes has been reported by
I'/enon tn rate treated with Aroclor 1018
DC dos&jre levels at. low ac 1 sag/Tig per
ray.

i«» The effects ac liver weight and
enzyme activity fur Aroclor 1016 were
similar to thoae observed for Aroclor 1342
in, the comparative study performed by
li-vnan on male rate, and were at least
comparable to thoa* observed in other
wxperiments with Aroclon 1364 and 1280.

(7) Observations as to the similar
enzyme inducing effects of Aroclors 1018
and 1343 warrant a conclusion that since
C 5 ppm of Aroclor 1242 considerably in-
oreased rat microsomal enzyme activity
after four weeks, similar effects can be
expected from similar low doses of
Airoctor 1.018. The degree of increased ae-
t Tlty of various enzymes to be protected
f nm such a dosagt would be between 10
and 80 percent. Thus, it appears that
chronic exposure to low dose levels of
Aroclor 1018 is likely to cause an effect
i- j enzyme actsnty tn the human liver

8) The resultR of the Industrial Bio-
Tiwt rat experiment did not suggest *
marked difference between the effects of
Aroclon 1343, 1254 and 1280 in inducing
pathological changes in the livers of rats.

T9) Tumors have been produced tn rats
ti-eated wfth Aroclor 1343, Nodular
h rperplasla, a term now generally under-
stood to refer to neoptaatle changes, has
baen reported tn rat* treated with Aro-
clor 1243 at only 19 ppm.

<c) Only three experiments have been
reported in the record which suggest
differences in toxfclty to mammals be-
tween Aroclon 1018 and 1343:

(1) Muener, ttoe EIA witness, pointed
01 it differences in the pathological
changes Induced is rat livers by atpo-
stm to Aroclon 1018 and 134?, as sum-
marized la Tables DXB.4 and tn 9.5 in
the Criteria Document. However • Dr.
Ktmbrough. who conducted the experi-
ment hi question, stated tbat the differ-
ences were minor and that the small
sines of the sample croups precluded firm
conclusions.

3) An' experiment has shown some
apparent difference* tn the mduotian of
11< -er enzymes and porphyria in rats by
A, -odors 1016 and 1343. However, the
rat* were namtnnd only after 1 days and
8 Months of exposure, and because of
differences hi the temporal coarse of in-
duction. it appeared that firm conclu-
sions could not be drawn.

3) Aroclor 1018 """•VfHy reduced the
gcnad weight* of female rats after Ml
days' exposure to SO and 100 ppm in the
diet, whereas under the same conditions
A; odor 1342, 1254, and 1160 did not Thus
to. this case Aroelor 1018 produced am ad-
verse effect not smxluced by the other

The biological degradabfllty of the
'»'«r chJorlnatoei, oomponent* of Arc-

;o: 'i8 uxay s..ot represent dtie.iinc*
jos'i ecau*e the tower bipheuyl* may
on: metabolites which can lead to in-

creased toxic effect*. One experiment in-
dicated that the acute toxicity of the
culinary metabolite of a tetrachlorobi-
jhei: 5 isomer was five times higher than
hat • " the parent compound. There is

ample other evidence hi the record that
metabolism of tetrachloroblphenyls pro-
ceeds «la toxic Intermediates, including
arena oxide intermediates which have
been npllcated as a causative meent in
toxic carcinogenic and mutagenic effects

EXA claims in its post-hearing brief
iihat 99 percent of Aroclor 1018 consists
of mono-, dl-. til- and tetrachlorobiphe-
nyls which are rapidly metabolized with
Uttle accumulation. As previously iitated,
the record establishes that trtchlorobi-
phenyls are metabolized much more
slowly than mono- and dicnlorobiphe-
oyls *nd higher CBs (including tetra-
hloi-o.-jiphenyl»: hardly at aB. Til- and

cetractalorobiphenyls are wideb rtored
in $lti! throughout the UB. Oa cross-
f xair.i'iatiou at the hearing both of
lOA'a wltneoses. Or Lauer and Dr. Muel-
ier, wnre shown this data, and each tes-
tifin! that they bad no reason u> dis-
agrw with it. Dr. Lauer also testified
hat A roclor 1019 has been shown to bio-

accumolate by at least a factor of 73300,
based ipon conservative laboratory tests,
and a > conceded that the bioaccuinula-
tiott factor for fish in the Hudson River
'where Aroclor 1018 is discharged from
General Electric Corporation plants)
onilti :* as high as 1 minion based upon
'ieveb found in 'water and to fish.

Wattinghouse alleges that two com-
parison studies conducted by Dr. Henate
Klmteough on rats show that lower
ehlortnated PCS mixtures are lew hepa-
totoxfc than the higher chlorinated mix-
tures. With respect to Dr. Ktmbroogn's
comparative study of the effects of Aro-
clors 1018 and 1343 on male rats. Dr.
Mueller conceded on crosa-examination
that lepatotoxlc effects more serious
than enlarged hepatocytes were noted
for Aroelor 1016 at other ezpemm peri-
ods, «£ wen as at 8 months,

CtwAraxy to Dr. UueUer's concluaions,
the h0patotozio effect! found for mftT^
rate ac Dr. Klmbrough's 1018/1343 study
were aot substantially different from
those found for male rata m their earlier
study with Aroclon 1284 and 1300. Dr.
Muelte- conceded that tn fact Taenolated
cytoptasm, which admittedly referred to
the same phenomenon at an increase tn
Upkte, was found by Dr. Kbnbrough in
both •todta, and that the absence of
adenofibrosto m tb* 1018/1343 stody did
Knot CSftMLVM) A fl^ptutWHEUt QiffBPBOOO b9*
tween the two stodise ono> on* fsJrty
compared tteresotts for male rats at the
same KtaM lerels and for the sasn* time
period.

ntanr. M to a oonpaitoon between
Aroelof* 1018 aad 1343. Dr. afneOer was
snowa to be In srror when he < nohided
that Avoelor 1343 would be eapeeted to
be retained to much higher levels of Aro-
clor ;tl6. Dr. EDmtnoucn found residue
fevc-b f Ancle* 1018 to tbe adljxwe tis-

be . iouisl<" tnc--.

Contrary to ELvat »l».im tr. Ita brsei
the Iverson study ban found both 131*/
and 1342 to cause significant enzyme tr
ductkm In male rats after 21 days at
dally dose levels as low as an equlvalen I
of 8 ppm. Dr. Harry OeJboin, EPA's en
pert witness on enzyme induction, teat;
fled that the Iverson study demonstrat
ed that Aroctors 1243 and 1016 were
equally potent as enzyme inducera and
that the twenty percent increase in <n
zyme induction over controls found for
male rate could b« very significant eve
an extended period of time. Dr. Odboli
further noted that based on his studie
with enzyme mdncers of the same clas.
as PCBs, in virtually aB cases, a com
pound which was an eniyme Induce-' b
rats and mice was also found to be at
enzyme tnducer to primate or b U'.f,-
cells,

EIA attempted bo refute the
from the Iverson study with "two
studies" tn which no T*»n11itT effects were
found. The first study wa* one conducted
for only 8 day* by Bickers, et aL Aa wae
pointed out in the Criteria Document, Uir
disparity tn results was probably due to
the more extended dosage regime tn tbf
Iverson experiment The second study b
Ooldstein, et al. was performed on femak
rats. Dr. Oelboln testified that male rate
would be expected to be more responsive
to eniyme induoers than female rate
Nevertheless, Ooldstetn noted marked tn
creases in liver weight and an drug me
taholfartng systems from exposure to Arc:
dor 1343. In the beginning of the stud,
Aroclor 1343 ha* more severe effects than
Aroctor 1018. However, after six month*
exposure, the effects of Aroclor 1018 were
much more «*"«n«T to those of A:XK-)C
1343.

IXA erroneously argued that Dr Rat>
ert Ringer in his Aroclor 1018 tests at;
mink found no significant adverse effect.'
at or below 38 ppm. In fart he found te
pairment of reproductive performance tr
the femalea at levels as tow as 2 ppm v
thmijh no statistical analysts has bct«i
performed on the resulta in Table 1 t-
his Exhibit F, Dr. Ringer testified thai
looking at the table as a whole it was sig
niflcant to note that, as dosage increase:
poorer reproduction resulted — the num
ber of females thai whelped out of
that were mated was reduced, the num
ber of ktts bora alive decreased, the aver
age number of kits bora per mated it
mate iBfisassd and the number of kite
aUve at four weeks of age also decreased
Dr. Ringer testified that results from an
earlier tmpuhnabed study with Aroclor
1016 in which no advene effects were
found at the 3 ppm level did not draw
mto qmstton hi* more recent conclusions
Since advene effect* were noted tn MI
toast one study. 3 ppm cannot be or
stdered a "no effect" level

At addition to the information set
forth above, derived front laboratory ex
pertinents, then are Important data de

which fur
ther support the proposition that it would
be inappropriate to estabnah separate
and different criteria of effluent stand
ard* for different commercial mixture.'



«uus *>ND HI-GUI*-IONS
rise coaaUtuuoB of uommero
of ?CBs changes as Uiey paw through the
environment, to that plant*, animal* and
humans are exposed to mixtures whose
constitution differ* from those whose
toxicity ha* been tented IB laboratory •«-
periment*.

The record contains ample evidence te
sustain the Agency1* original conclusion
U»t there if no justification for setting
separate and more relaxed standards for
Aroclor* 1018 and 1342. Indeed. In U*ht
of the statutory mandate to provide an
ample margin of safety", any doubts

tn Otit area abouM be resolved In favor of
protection, and against making distinc-
tions among Arocloni '
a >>UBMtHfCt 'TOXIC IltrmUTtZS ';» P<."BS

Most commercial PCB mlxtur«e con-
' tain small quantities of polyehlorinated

dtbenisofuraa* (PCDFc) a* Impurities
PCOP content la PCB mixture! Is sub-
ject to considerable vmrlatton and un-
certainty. PCDFs can be formed by pho-
tochemical ifis* thini in the environment
in jranUght and a* » remit of metabo-
lism. PCDF* are potential]? much more
toxic than the parent CB, but It Is im-
Ukely that the low level* of PCDP* prw-
ent in PCB* are a .significant factor in
the mixture** nigh toxtclty to rhesus
monkey*, the valuable animal model for
Human poisoning by PCB*. ID any event,
it appear* anposslbje to disentangle the
(code effect* of PCDF* from those of
PCB*. In setting criteria and standard*
for PCB». It to necessary to recognise
that the mixture* found In the environ-
ment may be more (or less) toxic than
the commercial product* studied in the
laboratory. Thte-add* an additional «e-
rreo of uncertainty to the csBessment of
potential environmental haawds, mak-
mg It Inappropriate to set ' different
standard* for different Aroclor mixture*.
and difficult to establish definitive stand-
ards above uro

tn Its proposed standard* for PCB
manufacturers, electrical capacitor maa-
ulacturen, and electrical transformer
manufacturer*, the Acency «p««t«V1 that
the acceptable analytical method i* that
identified tat Part 138 of Title 40 of the
Code of Federal Refutation*, "except
that a one liter sample sta is required
to Increase analytieal sensitivity " (Sec-
toon 139.106 (b» (3> , (e) (» , and (d) <1> ,)
40 CFR Part Itt includes express pro-
vision for application for and approval
of alternate test prooedures (40 CFR
1.38,4 and !S«» a* amended, 41 FR
92780.)

Tae official SPA analytical method for
sampling and analysing commercial PCB

'mixture*, u Identified to 40 CFR Part
138, is contained m a document entitled
"Method for Polychlortnated Biphenyls
PCBs) tn Industrial Effluents.' The

basic methodolofy set forth therein 1*
the standard analytical method cur-
rently in uec for the detection and anal-
ysis of chlorinated organic compounds,
including PCB*, namely fas chromatog-
raphy. O«* chromatography I* the sel-
enos of separating chemical* which can
be heated to ttie point at which they

fdsi M a, v^jtoi, nr <a.i, j;audQ Ui' •••&*
: orm»Uor, of water vapor or iteam when
•mter Is heated. The gas chromatogmpb
it an instrument which consist* of «n
^•ven a long thin tube called a coluixnn.
it ga» regulator which permits a carrier
teas auoh as nitrogen to flow steadily
nrough the column, and a detector

which detects when a chemical other
than the nitrogen carrier exists from
the column. When mixtures of chemicals
are introduced into the column, each
chemical will, depending on its boiling
, olnt separate and elute < escape) from
t&e column Individually at different
times. Each tune a chemical thus es-
capes from the column, the detector pro-
ciuce* a peak on a chart paper recorder.

tie resulting tracing oc the chart paper
• lowing a peak for each chemical sepa-
rated Is called a "gas chromatognun."
"lie intensity of the peak on the chart
recorded is proportional to the quantity
of chemical placed on the column. Con-
naquently gas chromatography permits
the analyst to separate mixtures of many
chemicals and determine the indentity
»ad quantity of each tn the mixture.
By use of gas chromatography, It IB pos-
sible to Identify the various PCB Isomen
present in a sample, and thereby to iden-
tify which of the commercial mixture*.
«i,r Aroclors, appear to be present, as well
•i-, the Quantity thereof present in the
aimpie This method may be used to
analyze for PCBs in water, Ran. or animal
issue, sediments, or other substance*.

The basic EPA method document sug-
gest* a detection limit of approximately
1 mlcrognun per liter using a sample of
s 10 mllllliten to 1,000 milUllten. How-
ever, the method can readily be adapted
tot larger ttimrtt volumes to provide rea-
sonable, reliability at much lower water
concentration*.

The EPA method is Cex'b.e and pro-
, des a basic framework for an anaOyti-
,«J chemist. This framework allow* suf-

ficient flexibility so that he can make
firtivr yno<1tfli*attfffijt within the pyoo*
ctyre to ta11t>r *uc& thing* i£ nampltt siM,
extraction, and clean-up procedure to
the particular circumstances and objec-
tives of the analysis.

Dr. oilman D Veith. a research Msa-
l^tical chftmlflt at the SPA JSnviromxien-
tal Research Laboratory. Duluth, te*ti-
0ad that by Increasing the cample alw,
KM can <mh*nw) the senattlvlty (ord*tee-
Uaai limits) of the process Thus, using
tti« standard KPA method and a 1 liter
sample slae would provide a detection
limit of 0.1 microgram* per liter. Using
t cample sise of 1 gallon, which is ap-
jj -oximately 4 liter*, win provide a detec-
tion Omit of 0.028 micrograms per liter.
The detection Hmtt can be further -re-
dtjced by oollecti&g 8 g^nnn fnTirrlfiif of
water and/or by concentrating the final
extract from 10 mllllUten to a smaller
Ktlume. Dr. Veith testified further that
fur natural waters such as lake* and
s1 reams, cleanup of cample Is ™i«mi«i
mad a PCB detection limit of 0.01 micro-
gram* per liter is commonly used, fle
added that: "however, when an effluent
sample containing comparatively large
amount* of chemical* other than PCB*
to analysed such a* sometimes is found

«:. -it iii»Ui<i. nt tx>i u. 1: oai aii. L Ju.- i a
placrt the lower limit of detection :r:.»
be sacrificed in the process ol removing
possible interferences." Thus, 'expert
enoe with effluent* from capacitor and
transformer facilities Indicate* * '
detection limits of approximately' ',
microgxam* per liter should be attainable
on * consistent, baste for 1 gallon effiuent.
sample*.'

Of. Thomas O. Munsou. a biochemist.
employed In EPAs Region m Field Of-
fice at Annapolis, Maryland, and wn<
from i»«9 through May. 1976. was em-
ployed by Westinghouse Electric Coin
pany an objector b> these proceedings
at its WesUnghouse Ocean Research
LaiK>ratory. testified to the same effect
iia Or Veith with respect to use of the
EPA analytical method. In particular
ne testified Uiai: "With a aufflcient
amount of care, most analysts famUiiu
with the technique* of determining
chlorinated pesticides should be able •-'
measure PCBs to about O.I parts per
billion (ppb) tn most industrial effluents
At the Annapolis Field Office of EPA the
analyst* routinely measure FCB* its In
dustrial effluent with a detection limit at
about 0.06 ppb using this method ii>
those samples, many of which were erv
oily and contained large amounts o. In-
terfering sulfur material." Dr. Munooc
ut 11 toed a modification at the standard
EPA procedure as a result of which he
was able to measure PCB* at a "working
level' of 1 part per trillion (ppt) with a
detection limit of 0.! ppt. The modifies
Uoiis utilised to achieve this are incree*
Ing the cample else to 4 liters, extraction
of the i*mr1t directly in the sample cot
lection vessel and minimization of o:,
tact with glassware during the clear;-ur
procedure. Dr. Huncon noted that 'It
may be that not al] laboratories, giver;
their large volume of business and motii
toring requirement* of numerous efflu-
ent* for a variety of substances, can
routinely achieve these results, but an
experienced analyst given sufficient time
to take the necessary steps" which Df
Uunson described "should be abl« >:c
«chteve or closely approach these leveic

Both EIA and Westinghouse argue mat
Uiere does not exist reliable measuring
add analytical capability for PCBc at
and below one microgram per liter «i
that it would be Improper to establish
standard* beknr at least 30 micrognn-ui
per liter.

However, they did not at the hearing
preswnt any competent, credible evidence
to support this proposition or to under
cut the validity of the approved EPA
method and the testimony of Ors v-n ,-•
and Munson. EIA presented two *i
oesaes on the subject, only one of wiiom
had any first-hand experience in . n
ducting analyse* for PCB*.

The first ETA witness was Dr. 'Eunice
M, Moore, Director of Research >r;a
Development for the Electrical OUllties
Company of l*8alle Illinois. Dr Moore
<)oe* not do test* or analyse* and haa
never conducted an analyst* of an Intiua •
trial effluent-far PCB*. In October )»7fl
Dr. Moore was acked by EIA to contact
various capacitor manufacturers UM)
tutve them send effluent sample* tn tw«<

(rOx.



•if!.HE* *M* MEGOLATJO* :•

or more iMberatone* jf i,l*»U' chafe-- u.
determine the extent to which steilai
analytical results were obtained fcy these
laboratories. The laboratories selected
were foot E*A Regional laboratories six
commercial Saborntertw, and two torn
paajr laboratories. Dr. Moore testified
wfl» respect to tola survey ttat her only
tnl ormatkm on the truallty control at the
commercial and company laboratories
was conversations with the companies.
She made no Independent effort to as-
sure herself of good quality except at the
Wart Institute. She did not know what
analytical method! were followed by the
various laboratories Most of the (am-
ple sices were 1 gallon, but some were 3
liter. Mont' of the sampta were com-
posite, but at least one was not. Noise of
the samples were replicate! sampler (2
sample* taken at the *ame place and
time*. She did not know whether the
divisions of the 1 gallon samples among
th<; laboratories were evert Many figures
tn the report of the survey show levels
ntbstantlaay above this solubility level*
of PCBs, which to 358 mleroframs per
ittor and below. She conceded that when
the PCS votame in the sample is asove
tht> solunfflfcy lews, this make* the
aralyttiMt tesults imreliable, which
might well explain the disparity ot re-
stats between the laboratories for aam-
pfee In excess of TOG parts per bnitoi No
itatdstlcal analysis was aoBe of the
remits.

<yttbouin Uie Ksuite reported by Di'
Moore do show tome UaperttteB in the
results obtained by the various labora-
tor tea, an ot the above-mentioned Umita-

raifiit serious Questions; •ejbuut the
of Hie data set forth "therein

Moreover. Dr. Moore testified that she
was not a ware" of say efforts bjr,ElA to
find a laboratory Which would give mere
rentable reratts foHowmg the testlns set
forth in her report aad so far a* «fae
knows m> one from EIA has contacted
ERA'S EnvtromneaUl Monttormg and
Support Laboratory tn Cincinnati for
guidance, nor has anyone foae back to
look at the various iaboratoriM to find
out why the result* were disparate.

"Tie "^qpd witness presented by ELA
on f^f^vtlrinl tocaniiiiues n** l̂ meastiring:
cajpttbility WBS Djt. JTames fjnflier Tu"i' of
tho Woodaon-Ttnent LAboratorie* of
iLfimvphi«1 Tennessee The thrust OS his
testimony la set forth In paragraph 6 of
his affidavit:

1 *> not Mm* ttua my inaoratori cae
praduo* aocurmM MM nnuHs at FOB !.«*•!*
tn :indi»tztel effluent wmMr at i part par bll-
Uan «t th* pip* TU» lowl :* too lo* for
r*Li*bl«
Tnrttmonj elicited an CJTW "«aunin»»uor
•of Dr. Lauoscbsc offers fi^n»i^<natiTH evl'
dence concemiuc his jgofussed inabili-
ty. The prinetpal evidence offered by Or.
lAdbacher to aupvoi't his contcDttoc that
different laboratories get varying rMolta
wben y^ft]y«<^y ^f^f^*i» samples of PCBi
is a round room teat conducted by Men-
santo Industrial Chomioal nmnpsmy
air one twelve laboratories tulnc a m«tti-
od developed and published by the
American Society for lasting and Mate-
rlete, refisrred to m ABTM IV-3301

• ocXsma-Tenent la iaborator) ' ti <xc
the Motaanto round robin report. The
wtull* from laboratory X "were reject-
ed WJ»H: it was learned that one critical
step of the method was omitted.' Dr.
Laubsc&er stated that In performing his
work one of Woodson-Tenent's labora-
tory technicians had not extracted the
sample properly, which was "a major
deviation from the accepted procedure."

Or Laubscher, apart from the work
ol hto laboratory, had no first Jiand
knowledge of any other aspects of thla
tenting. He had no idea what fcmouat of
time fUtpsed between the taking of the
aamplea and the analysing of them, or
the number of transfers of the nample
from tmtissel to vessel. He did not know
the identity of the laboratories doing
the tat®, other than his own. He did not
know whether the samples were repli-
cate or split, or who prepared them, or
tutw they were prepared. Although most
of the results actually range within 10
to X percent of the mean, he has no
basis for Independently validating any
at the ijate reported tn the Momtanto
round robin test.

Dr. Laubscher testified that Wood-
soa-Tenent does not use the EPA meth-
od fat Munpling and analysis. Moreover
he has -ejected the ABTM method used
Ic the Monsanto round robin an unsatis-
factory because of the amount of glass-
ware involved. He testified that sidewall
adsorption to glassware is why one must
avoid multiple glassware exposure, for
such sidewall adsorption resulte to ' dra-
matically reduced levels" in the analysis,
which In turn would reduce his confi-
dence in the results obtained bx, any
such method. Woodson-Tenent uses in-
stead an analytical method developed
ten years ago by someone named "Bill"
In &e national Center for Communica-'
ble Diseases. Although he baa used this
method to report to commercial custom-
ers PCB analysis accurate to .) decimal
places tn mlorograms per liter (t.e., to
100th of a mierogram per Uteri, he gave
conflittng testimony as to his degree of
confldance to the reliability of thete re-
sults

Wocdson-Tenent's analytical perform-
ance war the last several years has not
been Impressive. Two years ago they sub-
aimed analytic*! test results on three
chlorinated organic compounds, aldrtn.
dleldrtn, and DDT, to EPA's Cincinnati
laboratory, osxag a gas chromatography
aztalytiiMl technique which to essentially
the sane as that used for PCBs. The re-
stilts at Woodson-Tenent's analysis as
ccxnpejrad with the actual spiked values
placed in the samples by the EPA Cin-
cinnati laboratory indicate a very sub-
stantial difference between the values
reported by Woodson-Tenent and the
values uctuaQy present m the samples.
Woodson-Tenent also did some analyses
o& Hudson River water la connection
with the proceeillngB by the State of New
York against the General Electric capac-
itor pleats. However, the laboratory m-
correctity used the wrong size injection
syringe which allowed toe needle
through which the sample Is Injected to
the chr otnatograph to be planted up. so
that •','' sample wa* injected into the

iiroai*wgj apa ai..« iJ *r "ttj-
03" the job

Of the "over e.ooo *naly»en" for P<;BA
which Dr. lAUbscher stated ni ois affl
davit that he has "personally conducted
most of these have in fact been f*
formed by others under his general di
•Bcttoc. and only three <*r four have
actually been conducted by him on the
effluents from capacitor manufacturer*
He testified that on drinking water sam
pies he could reach detection levels of
75-100 ppt, but offered nc explanauc:
us to why he apparently could aot
Achieve anything close to these leveU
when measuring in industrial effluents—
particularly tn light of bis testimony
that there is not a lot of Interference ;.
the extracts from sampler taken fron
capacitor plant efflue&t,

No evidence was presented which soji
geated that a eommerciai laboraton
using the EPA method and a degree o!
care comparable to that described b?
On. Velth and Uunaon. could not achieve
detection levels comparable to thelrx
f*or point sources subject to a prohlbi
Joa on discharge of PCBs In their efflu •
mt, while it is reasonable a expect un •
provement, exUting methods are adr
quate to monitor for compliance

Both EXA and Wflstmghouse conwis 'i
that the Administrator Ic without au
thoriter to establish national or Indus
trywide toodc pollutant effluent stand-
ards for PCBs, but may proceed undo
•eetiOB 307 (a) only OB a plaat-by-plaxit
basis. This argument is contrary to both
the law and the evidence

Section 307(«)(B' exs>r«wly provide
Ml fOllOWS

Wh«n prufxMlng or promulfcttug my tee.
•at (tandaitl (or pntolWtlcn) nndv tnl» 9«
Uam. Vm tiliiilnlslfeln sbaQ (ta*«gn*>t> tut
••t^gory or esAsgorhH of KHUTMB to whicfc
tn* •flhunt ctandards («r prohiMtkm; «h«.
»pply. Any illspussl at ifcsdgM m«torl«l m*r
IM lnfiln<l«<i in cueh • oxtacory or loureoo
•rtsr aenraltatlack with th* floentar; ot • • .•

Ifcus the effluent mtmdards by taw «-••
to be applicable to a "category or cute
fortes of souroes," mad en not to be «•
on a plant-by-plaat baste.

EIA. quite incorrectly assert* that I):
William Broags testified that there to *
need for "local regulsAtoi" and that Lt
loyii^^i^y of sv [!•••> discharge b:?
meant of a. national effluent standard
In fact. Dr. Bnmgs' testimony was -that
it Is appropralte to establish mixing EOHM
on a site-by-slte baste; nowhere does he
suggest that H would be inappropriate la
establish a toxk poOnsant effluent stand-
ard which would be applicable on a r.;
ttonaL or InduaUy wide, basis.

EIA also sssiills that "the record >.:<m ••

the bodies of water into which the capac-
Hor aad traneformer placta affected bi
the proposed regulation dtecharge." This

is qotte Ineorreet Dr. OllmtiQ
Tettfa presenssd eonsMerable infornui-
tlon showtnc that PCS concentrations
tn the ambient waten anc! flsh are > •



AND

: stenUy very auth la ar«M wh. -e ,.k,r -,s
hich manufacture PCBs or PCB-fiUed
iunstormen or capacitors are 01 b*»e

' sen located.
There are some compound* which are

> toxic, persistent, and mobile that they
nould be regulated through a national
r Industrywide standard. Including,
'here Justified, i prohibition Section
07(»' oonfen thin express authority on
he Administrator. As the evidence in
.hii proceeding abundantly demon-
nitrates, it to hard to imagine a compound
or which regulation on a national basis
» more appropriate. In view of the ex-
•raordlnary ptnuttence aod snohlilty of
'•CBs-

Although neither the Agency's pro-
posed standards nor my decision here
vere based upon the availability of snb-
lUtutes for PCBs for nee m trantformen
u*d capacitors, evidence lr«Hr^t** there
are some substitutes presently available.
«nd Industry Is proceeding to develop
>ther».

All transformer* used in the electrical
industry have tirovtoton for cooling,
based on either aaseous or liquid cool-
Ant, because: the efficiency of a trans-
former la »ii»»imiMMi tf tt I* kept at'»low
operating teuipejmtme. The coolants to
xxmnon use today are mineral on and
PCBs for Iknnd coated transfonnen, and
air and gas for dry-type transformers

PCB-cooled transformen account for
About ft percent of an ekctrtcai trans-
formen in service. The PCB eoolaut in
these trantformen to a mixture of 60
to 70 percent PCBs and 40 to M percent
irichlorebensene ""* to oonmonly
£nown by the generic term "sakaref
The PCB* cuinuUy used m tlmie mix-
tures are Aroclox 1343 and Aroetor'fito*

Askarels produce highly
Hydrochloric add
place and cost about eight time* M much
u mineral ofl on » volume bads. For
these masons, ang-anl tUjart transform
en are only lived wtvsnoottridanEtion* of
Ore safety. reUabOtty. avanabmty, and
cost make such M unit pretsrable to an
oil-fined or a dry-type transformer
They are also limited by tne dielectric
strength of the liquid to ratings below
W ,000 volt*.

Oil-fined and dry-type; transformen
Are currently u*nd in M percent of all
applications and could, with proper en
gineermg' design, be
f*9 U»A ,'̂ ^MKAtWfa*or uw renmnBi
Mineral oQ-filled rmMUBiiiin are the
same shw as tne aakMtTttstla, are
siderably lighter in weight, and haw-
somewhat better heo#>tr*sMfer enarae-n
terisuc*. Moreover, "an i*l*eto lueI are to
mlnerer on'

:.. :' located clOM tO. Wittl.fl Ot 'X. U» roof
ci the building which n servei. Oil-filled
transformen are used to almost ail power
transformer application*, for most sub-
station distribution application* where
the high voltage from she transmission
lines is reduced to U * Wlovott* for local
distribution, and for most rural pole-
mounted transformer* which reduce the
voltage to 230 volt*. *ter those applica-
tions, the transformen must be suitably
isolated from fl*ff"i^^hl« structures or the
Ktructure* must be suitably safeguarded
•gainst fires.

For certain usw, af-oooled or gas-
fllled transformers are employed, which
do not require ackarel*. U*e of open air-
cooled bmnsformen Is generally limited
to dry, clean location* where the load re-
auirement* are fairly even and constant,
and where the maximum voltage does
not exceed SO kilovolts. They have been
successfully used to large office buildings,
particularly to tall building* where the
transformen are located every few
floors. They are about equal In price to
askarel-flUed tranafoncaen of the same
tdlovar rating.

Closed ga*-fillad tmnsformera use a
dry gas a* a beat, transfer medium. Be-
cause they must be Installed in pressure-
tight containers due to the changes in
the gas pressure causad by change* in
temperature, they are 30 to 40 percent
heavier and cost two-lhirds more than
askarel transformer* (and twice a* much
a* oU-fiHed trantformen). The maxi-
mum voltage rating* of these gas-fllled
transformen can be *iual to those of
liquid-filled unit*. Th«y also avoid the
maln^firw* problem* caused by mois-
ture and dust IB open air-cooled tran*-
formen,

Very (ew distribution transformen
*tmMB>&& *IM. wkarjda. Most distribution
trantformen am Installed at the site of
major generating plants and there
would b» little difficulty In designing new
plant* so that mineral ofl cooled trans-
formen could be used, safely. Those
which do have Mkarel* an located, In-
side or on the rooftop* of public, oom-
mercial. or Industrial buildings

Most power transf ormen an situated
in remote location* where fir* or explo-
sion* are not a threat to property. Min-
eral aH* are flommonly used in power
transformen in then* *af* locations
AskanJ-oooled power trantformen are
used to supply high-voltage electricity
to electrostatic pncdpitacon, which an

ban .:* near tmfnrtrtel,
}t should be,

(il-ooolsd. trans-
tonnen.'Jn all

In Aitiialioas w£«t i t askarel- filled
transformer* an used an uazardou* lc-
catlonsi , tow viscosity silicone fluids «uch
as polydlmethyl nlloxMif could be uned
as substitutes. Little Information u
available concerning the fate of cillcxmes
in the environment or the toxicity of
their breakdown products. Extended
feeding studies revealed polydimethyl
sUoxane to be relatively non-toxic. No
tendancy for bioaccumulaUon occur rec
In experiments. Known chftnUity iug-
geste that environmental degradatioti
would occur through sunlight exposure
Dow Coming has indicated that its pres-
ent domestic capacity for polydimetbyi
siloxane production would be adequate
to supply new transformers.

High flash-point mineral oils tutve
been developed by RTE CorporaUoi
using the tradename "RTEMP" as a pos
sible replacement for FCBs In tmns
former applications. The primary advan
tages of the high flash slUcone miners.
oil are price relative to btodegraaabfllt}
andlowtoxlcitj

High fiaahrpotot synthetic hydrocar
bons are being studied by Monsanto as »
possible CB substitute in transformers
using tne trade name "MCS-1W
These mixtures are purported to be en
vironmentally aooeptabto and to have the
high flash-point characteristics o!
BTEMP or sllioone with relatively low
vtocostly and satisfactory heat transfer
charactertsOa* at a much lower cost.

idf^n^if s^tui in s of canaciton *p4 theix
suppltan are actively engaged In devei-
opmc environmentally acceptable sub-
stitutes. Pour capacitor manufacture™
recently entered into a Joint venture
agreement with Justice Department ap-
proval for the development of «JD al-
ternative.

'qRaiUoad'"ilDc<jsikitt>e ?
equipped -

E«IW;

same capacity. Thas
formen of ad

bit*

where thodl
be burled, a* in many urban application*.

;Kurop»M''j'' liracttoa-
"been,*BO 1tte nvnerai ou loooflBoiivv truiaw
fbjrmen. Tiuv JapaneM have been u*mgr

siUeone ofls in new railroad trantformen
toe the past tone yean and no *ervte«
problems have TOUT. *port«d

ing used in- three principal categories ol
application*: high voltage power factor
correction: fluorescent ballast and higii
intensity dtooharg* Ughtmg; and other
capacitor applications such as "motor
run" circuit*. low voltage power correc-
tion, and electronic filter capacitors

I*rg*. high voltage (4400 to 133OC
volt*) power fsotoroonecUon capacitor
are ueed by elecmeal utility companlei
to tefiprovo tts9 sjJBHJiinfly of their system
operation*. They are generally Installed
outdoors m non-haaardous locations sucb
as in banks in a substation or mounted
In groups on utility pole*. Their location
thus. mlnlBit^f1* ***̂  luuMiMA^iuTft of flra rt*-

.sMaooe. BvtarsMMl nMnoonlorodlpneny
oxiO>kb*&«markotodbyDowCbemica.
Company under the tradename "XF8-
•laSL" and by laoOraw-Bdlson unde:
in* tradenam* "KDnoaL" as a viabh

:. snbstttnte for PCBs in high voltage powei
.-eaperttots..- Powen ^oaporttors impreg
anted wltn XFB-41ML have been fonnc
to be saor^rettabsi than the same typ.

- ''^c^AinMlftQr tanpnBjBftted witii Aroclon'
-101* after* year* of accelerated life test

•ndmorettianUmilnonkaovarhounk
fuQ-4iMdixBltevrttttoatfalhir«.Theai»

-rwt ON XM-41ML oapHtton to .the sanv
M PCBoapaotton at e«aal kuovar rat
found to be environmentally •oeeptabk
baaed on an ussecsment. of Its biodegriict

"B***tl IHWMOTHt. V'R,



•Diuty, Dioconcentraocn us. fish, toxicity
io antEE.aU, and toxltitj- to (lab. The Dow
fluid b readily available to meet in-
creased market demand. The lone-range
prtee of power capacitor* Impregnated
wtta XPB-4U9L ahouM be reasonable.

Indwtry witnesses npiusued optimism
Hurt aii acceptable tubstttarte to PCBs
for JIM in email and medium AC ea-
pacttor applications would be available in
the reasonably near future. There is no
shortage generally of the substances
presently under consideration or In we
M sobstltuto* to PCBs In capacitors. At
this ttee, the industry-wide preference
for use of a dielectric liquid to replace
AKiclor 1010 in man industrial capac-
itors, Including low voltage' power factor
correction, ballast lighting, motor run
circuit and electric filter capaclton.
would ba phthalate eeten pita additives.

PhthiOate .esters have been used in
junaU industrial capacitor* in Japan for
neveral years and are currently being
marketed for nee in the United State*
by central manufacturer* Fhthalate
tarter capacitor* would be to* closest in
Kfaw to PCS capactton. This substitute to
toe lee** expensive of the poealble alter-
natives, to readfly available In large pro-
{taetton fuanttttes and appean to be en-
itnmmentany aooeptabte. ID tho*e caeee
where pbthalate eeten an m use, no
evidence of fire hasard hai been reported.
Protective devices are available for nee
wtth plrthalate ester capacitors which
prevent case nurture and ftae by remov-
lag the capacitor from the sooroe of
eteetrtcttjf In the event tut capacitor
failure.

Metallised polypropylene film hat been
widely wed to Curope to lew voltage «a-
patiton. Thto new M«gn to aetMOy betng
developed in the United States, wtth test
maiteting of both dry and TJqoJd-flDed
oftiNkdtow DJP MOM OMpAdwOr iTishiiBiswO^
turn. Although their use to presently
Btnttmt to Below tn votto, they would
eliminate PCBs and ar* *ma& IB stes,
capable of operating «t Ugh tempera-
ture* antl have-a normal «nd-of-Hfe fatS-
ure mod* ot an open circuit. Thto makes
them suitable for low volts** appttca-
Oons even « flooimaanitlitn* balkwto
•ad air enadttloam, and, pteeed to

to tbe June 10. i§78, uotJee or
•tandard* liar four peaticidet (41 F 4
33978-Jl). iiite kme has been dealt wiO:
at length IE my Final Decision of De-
cember 30. 1970. concerning effluent
ctandaitto .far aldrin/dieldrin and other
compound* FWPCA (307) Docket No. 3
pp. 46-M> *3 FJR. 258S (January 13,

comot XKannxuMrv
o&utmw

A* a preliminary inert si. tt should be
noted that wnfle I am a<levtt« aprohi-
bittpa OB iltouhaige of PCBs <with an
•djortDMUt for inflnsBl »C» torvto), i
eootlinie to believe thwt aMwagn Oao-
jress obvwusly did Mtttrteod that the
oblecttve at protecting the environment
ffldely economic grounds', tt to not luomi*
idsteot with Beottoa 307(a> for the
Ageaey m developing Its muposeJ stand-
ards to btvesttojate and. when possible,
identify promMat technology and give
iimtted consideration tt the Ukely eoo-
aomle unpaot sssoolated with Its stand-
•rt«.TPn» Agvacrs atrtnority to take mto
•cooaat these factors was noted la the
ttwunble to the standards proposed on
mtr », H7«, and dtooweed more fan?

On order it obtain information in a
the availability of various methods -t
control and related technology by which
discharges of PCBs might be eliminated
or reduced, the Agency engaged the serv-
ices of Versa*, Inc. ("Versar"), of Spring-
field, Virginia, who are recognized ex-
perts to to* fftudy of waste water traai-
ment technology and the control of pol-
lutants discharged by industrial sources.
Versar prepared and submitted to the
Agency a report concerning the Indus-
trial discharge of PCBs and the assesi-
ment of wactewatar management and
treatment technology, ini«iiMifTig tech-
nologies which are actually in use or
which are or may be available to Indut -
tries to control or eliminate the dis-
charge of PCBs. This report, entitled
"Assessment of Wastewater Manage-
ment, Treatment Technology, and As-
sociated Costs for Abatement of PCBs
Concentrations in Industrial Effluents,"
was completed on February 3, 1978. it
was supplemented wtth a report dated
Jttly 9,3976, entitled TCBs Water Eliml -
natton/Reductlon Technology and Asso-
ciated Costs. Manufacturers of the Elec-
trical Capactton and Transformers; Ad •
dendum to Ftaal Report, Task XT*. Both
of these documents were Incorporated as
part of the Agency's statement of baste
and purpose for the proposed standard*,
and want tow evidence at th« som
moncement of the proceedings. The data
reported by Versar. as amplified by the
I witnesses prevented by BPA who tastl-
Had at the bearing concerning control
the fonowtagdtoeneston cftectootoo
PCBs In 1*74 was 40.4MMO pounds, of
which amHujjmatety aa mflMon pounds
and IS ntfflhm pounds wan used by
transformer mausUtoa. The balance re-
9.3M,OOQ pounds of export sales. Tberr
are a total of ST'PCB user plants <oa-

Unttod
1 PCB maoufaetnrer. Of the

38 psante. at >sast tl dtreatty
tbdr flfiiWBte to *tlie awtojaol
*er«matodwofdtoehartetntopnblk!ly-
mrned treatment wctta. The sole FOB

Mince «f t4» pound.* of PCBt to
worto. Hie

tndwtty a
of PCBi
ij> POMOJI mnd by UM

jwuxli ptr

trlbattaB tt PCBs as of October II. W77.
OoneeojisntlT then to no nuBsjmt, HC39L
manufacturez wtth a direct discharge
into navigable waters, and tt to expected
that then wffl ba no domestic manafac-
ture of PCBs ml; sB after October SI, l*n.

V, . iJ i respeoi -x> discharges M iJie oavl-
gablr waters by manufacturer* of ca-
pacitors or transformers utilising PCBs,
the discharges generally come from one
or more of the following sources within
the -carious plants: Non-contact cooling
water, water-sealed vacuum pumps and
steam jet ejectors, detergent washing of
components and assemblies, boiler blow
downs ali conditioning condensates,
contact cooling water from welding and
soldering operations, certain contami-
nated process wastewaters (Including
vacuum pump condensates, laboratory
wastewaters and wastewaters from sur-
face treatment operations such as plat-
Ing, phosphatizmg, painting, fluortde
treatment, and caustic baths), sanitary
and personal hygiene wastewaters, and
in the case of one plant which has a
waste Incinerator, the wet scrubber. How-
ever, not all plants have wastewater
streams containing PCBs from an these
sources. Most plants have eliminated
PCBs from many If not most, and In a
few cases all. of these sources.

Water it not an essential component of
tfuft tnibTi Bf ornMHr in nnrxriF^^r^u ̂ nf^nr proc^m.
Similarly, there to no need to utilise
water in the manufacture of capaclton
filled with PCBs. The principal use for
water in capacitor manufacturing plants
is as non-contact cooung water, which
normally ^*T^»I^ not expose the water
stream to PCBs. Bven non-contact cod-
ing water oan ba.eliminated by use of a
"chiller", which to "*• a refrigerator.
Nathan Ray Clark of Universal Manu-
facturing Corporation described at the
hearing the chiller In use at his com-
pany's capacitor iHft"iifyiTlujrf|ig plant m
Totem, NJ. which results m a com-
pletely closed system, wtth no effluent
discharge whatsoever except for sanitary
wastes which go to a publicly owned
treatment works.

For those plants wnton do have dis-
PCBs from one or mcwof the various

eaoh. Tuasii nwr be briefly summarised
as follows:

(a> Non-oooteot ocoUng water should
be segregated from aD other plant waters
and recycled. As noted previously, this
process oan be aided by use of cooling
towen or haac axonangvit or a Mchfller".

(b) Water aselad vacuum pumps and
steam-jat syaesoss oan be replaced with
mechanical, on-sealed vacuum pumps,
which are preasollr In wide use in the
industry.

(o) All aqueous dataigamt washing oi>-
eractaa oan be replaced with organic-
vaper rtiigisaslK. Bafrant recovery would

1 by dtotfflatton, and stlQ
would be tncmer-

the detergent
oan be com-

phyawpBy from any
~. so as to avoift1 of •

<d> Wtthnapsettoboflsr blow downs.
•s wan as any bsssd from the elossd non-

water ctnutt. air oondi-

(** r»* n t 5:—WtttMSO*''
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eondenaau* «JU'. ain..,v t ,jiti»,.;i
(.:x>lint water* 'though to fact there te
10 need for contact cooling water and
! should be eliminated), these am be
follected to an equalization basin, and
t Hereafter filtered, demineralized and
returned to tbe non-contact cooling
water circuit.

(e) Any remaining small amounts •:
t ontamtaated water or other contaml-
iiatod waste may be tnetoeratec! or dto-
r.osed of b.Y contract, servteea.

if) Oue option Us avoid contacainn"
t on of waatewater streams from plating
operations la t-i •".ompletel; segregate
taem physically.

*g> This can also be clone with re-
•aect to p*Jnt<"g operations. SUU an-
other alternative to avoid contamination
of waste streams from painting Ha to re-
place conventional painting operations,
which require a water spray, with a dry
e icctrostsjtic painting and !*frf""g proc-
ess. Such conversion has been made in
the Industry, but it 1* not known to what
extent it can be applied to an plants.

(h) Sanitary and personal hygiene fa-
cilities should be installed which use a
n Inlrcmm amount at water. Disposal of
Uieae waten «™ be by incineration or to
H publicly owned treatment works.

(i) For the one plant with a waste
trclnerator tumg a wet scrubber, the
scrubber. Honor can be collected in an
equalisation basin, filtered and treated
by carbon adsorption. There does not ap-
pear to be an alternative dry procna to
replace wet serabbmg,

Contaminated stormwater runoff into
point source discharge conduits can be
eliminated by diking or carbine and.
where necessary, roofing over loading
areas, storage arose, and other sources
of contain JTHfUon.

Use of the foregoing technologies and
process changes can be expected to result
tn achievement of prohibition of PCBi in
procMi wastes (except for certain proc-
esx wattes, specifically water used In
welding, plating, or painting operation*,
sind scrubber and qujuch water from in-
cinerator operation*) and redaction of
nil other diocharges to 1 rt/1 or lean
mmi a treatment system based upon ac-
tivated carbon. A more stringent eflhunt
limitation fhould be effliiff^t?*** "***?*/
cdfiier carbon adsorption or ultraviolet-
HMdsted otanatton treatment, discussed
more fuBy below. Any Moroa should be
tifale to eliminate any prooess discharge
murting from welding, plating and
pointing operations vsing the technolo-
gies previously outlined.

The capabilities of a wastewater treat-
ment system based upon granular acti-
vated carbon was investigated and dto-
oM*ed at length. With respect to the
feasibility of the carbon adsorption
treatment technology, Versar reached
the following conclusion:

Cor sonwy of wiatenimai1 tnatmrat taaeo-
Mtogy WM mort atwutra, and aosOUmt po-
tential for eurat, Mar and long term autth-
;nte was found. Th* longer tens pilot or r»~
ii«».iT!h seal* methods iMdd gr*it-promlw of
tflewtng sen dtsobstrg*.

m ttOf eatsgary, oar prim* raoaamwniU-
iEiiati I* earbae aasarpttaa. Tbl* t»chnolas7
iTiM Ixwn pronxj o»»r mtmt of thi*

,:ro '.is;: n. II, )a be.U>g <tpplt«l rui c«K«l illy to
tlie nttoovat of iww organjuji from wi-ttr on
«. coiitinu»l baaia, OIJT cooperatlv* labora-
tortr « irk with nveral suppliers ••»" con-
flrnis* pnltminai? publl*h«l repon* erf »uc-
-«• in mooring PCB*. All of tb« wp«;ta ot
s-onvnuirclal ewbon adwrpUoa Cram favor -
i,bH •:* nlt«] and opcntlng eoono.tnlm to re»-
raiuibh operating authoO*. materials of con-
'tu? t:o i, and lack of transport of pollution
i^> &ly --.XT lanil, have been proven for PCBa-
vike m^terlalit. There li every reaaoa to b«-

Pi.iBe removal !inm
tecimolot? was further d«St:rtbed

lit .iit hearing by Joseph L Rlzxo, of
Calgot, Corporation Caigon Conioratlon
': AS pioneered the development aitd use
of th« carboa adsorption technology, and
Mr. EUzco has been one of the principal
iodlvtciuals involved in this develoianent
effort,

Caigon Corporation presently :ias a
contract with Oe&eral Eiectrk C<. . to In-
stall »• treatment system for the treat-
ment r>f effluent containing PCBs from
the Oeaeral Electric capacitor platits at
Hudson P»Ds and Port Edward, New
York.

Oencral Electric is already in ttte proc-
ciijs of tsJdng a number of remedial steps
described above to reduce or eliminate
wastewater flows containing PCBs.
Among other things, they are segregat-
ing contaminated and uncontamlnated
streams and changing the cooling water
from once-through to a recycled system.
thereby avoiding a discharge. They are
eliminating contaminated water wher-
ever possible, and replacing open
fa-enema and sewers with drip pans. The
detergaot washing machine for capac-
itor ctauoing is being replaced with a
vapor clegrMutog unit, while other wash-
iiftg •rusrfilitp^ are uiirif £hres> independ-
ent siOMd water systems. PCB co&tson-
inatod waste am being sent to a disposal
contractor. Wastewater wffl be Jm-
p»ninds»1 Jn bavins and then treated by
th* gmaular activated carbon adsorp-
tion foiumru famished by CsJgon. The
Caigon oontract inr.iude* off-art* wpent
carbon ragenerabon.

Houston Research. Tnc^ of Hmwton,
TazM and Wsatgmte Research Corp. of
Marina Del Bay, Calif , have developed a
technology which brings together two
prevSooBly piuveu water purffication
t^^m^^tn, ultraviolet radiatton •««<
nsmnat faux to form a synergJstic combtaa-
cluding PCBs

norsjnssj TTT ffitjnrtiittfnrt actuary de>
•troys the PCB by a dMhlormation r«ac-
Ocu. thtrabr converting It to relatively
non-ioxle products, it would appear to
be eapatde of reducing PCBs to any de-
sired level At the hearing. Dr. Kauk
testified that PCBs could be reduced to
any detection level, em 0.1 parts per
trOUtm, and that their laboratory re-
sults were consistently below the 1 part
per bUSloo detection limits of (.heir
analytic*! equipment

1. Xetmamie impact. An assesssoeut of
the eaauMMBle impact of the Agency's pro-
posed standards entitled "•conomic
Anatysk of FiBjioeed Toxic PoBotant

Staadard* tar Polychiortnated

ie", .^apadtor a,sc
PCB Manufacturers" wae prepared for
QM Agency by Jack Fauoett Associates
Inc., under the supervision of EPA's
Office of Water Planning and Standards
This report also aatUfied any require-
ment under Executive Order 11821 tluu
an Inflation Impact Statement be pre-
pared, although it does not appear that
the Impact of thew regulations Is suffi-
cient to Impose a formal requirement f :>r
such a.statement..

When, the standards «-ere proposed.
fit economic assessment was not yet

complete Indeed, the report was not
available until early November, at wdich
time It was placed in evidence at Uie
hearing, the project officer in charge van
made available for cross-examination.
and public notice of the availability of
the report was published in the FEDERAL
RxciSTn with opportunity for comment
The absence of the report was one of

the reasons why the Agency elected not
to include in Its July 23 proposal a pro-
hibition or. discharges by manufacturers
of capacitors and transformers.)

The Paucett report concluded Uut
most of the transformer and capacitor
manufacturers could fln*n<-)»iiy afford
to install the technology outlined in Uie
Versar report which would enable them
to achieve Mmtpuajy-fj with the stand-
ards proposed by the Agency on July 23.
1976. The report further concluded, how-
ever, that few if any would actually in-
stall this control technology. Rather they
would discontinue the use of PCBs al-
together when these regulations take
effect, as a result of the combined impact
of two factors which crystallized during
the peruVmrr of these proceedings. The
first was pasMge of the Toxic Substances
Control Act. Pub. L. M-M0. 90 Btat. 3003
(October 11, 1978). which requires »
Phase-out of the "distribution in com
merce" of PCBs by July 1,1970. The sec-
ond was the decision by Monsanto to
cease supplying PCBs as of October .11
1977.

Thlit conclusion fa entirely conaistexH
with the evidence presented by the Elec •
Tonic Industries Association. Philip Mui
ray of the OomeD-Dubfller Electric Cor •
{wration testified that by late 1078 iw
••mmpany would discontinue the us* at
PCBs in capacitors because of Uonsac •
to** decision to discontinue the distribu •
(ton of PCBs. and apart from any consid -
aration of section S07(a) standards. Thus
the only Impaet of the proposed 307(a;
standards on this company would be that
the company would stop using PCBs K
few months earlier, 1 e., the difference be
tween the time when the rnnpanr would
oeaee wing them in response to the MOD -
•anto decision and the time when the
307(a) standards would go into effect.

Simflariy. Nathan Ray Clark of th«
Universal Manufacturing Corporatioti
testified that hto capacitor manufactur
ing plant tn Bridgeport, Connecticut;
would, in i IMIIIISII to the Agency's pro-
posed standards, cease using PCBs t&
tttetr eapsjdten a few months earlier
than they ottssrwise would tn response to
the Unaeanto decision, rather than in
ttaO treatment technology. Both Mr
Murray and Mr. Clark testified that their

-I f8':«».,T!'» 4;: no



»H» aii plans i* i»iL(>ort PCB*
and that the; are looking ** rapidly as
possible f ;»r substitute*, which Huj ex-
pect the; will hate.

Dr. Ernaat Moabaek, who in with Jack
Faucett Associates. Inc. and was project
le&der responsible for preparation at the
economic assessment report, testified
that he had reviewed the testimony of
Messrs. Murray and Clark in tola regard,
and that their decision to stop using
PCBs in mld-1978 was consistent with his
findings with respect to the rest of the
transformer and oapacHor manufactur-
ing industry generally. Thus the eco-
nomic assessment report concluded that
decisions by the companies were pri-
marily Influenced by "(1) Monsanto1* an-
nouncement that it. the nole producer of
PCBa in the US., would atop selling
PCB* on October 13, 1877, Ref. 40. and
'21 the Toxic Substances Control Act
just signed by President Font which for-
bids production of PCBs in the TJ.8. after
January I. 1979, or their sate after June
30, 1979. Imports would be forbidden by
June 30, 1979. The economically useful
life of eltuent treatment facilities ap-
pears to be so short that Investment in
treatment is tmllkefr*"

The Faacett report also coaacludec that
the proposed standards themselves would
result: In price increases industry-wide
for capacitors of tan than Hi percent in
1977, and. little price increase with re-
spect to .he transformer industry. Fur-
ther, the report concluded that "there are
no significant effects on energy consump-
tion, balance of payments, or employ-
ment. Tie announced and apparent
shifts to aon-PCBs aad the expected de-
mand for capacitors and transformers
are likatr to Increase rather than de-
crease sales aad industry-wide employ-
ment." Testimony and evidence Indicate
that ther* appears to be no threat to the
domestic transformer and capacitor In-
dustry from foreign competition, and it
la unlikely that the 307(a> standards
would interfere with energy conserra*
tlon efforts.

w TBS iMtttirr WATBI carrnKnr
la its July .SB. Itm proposal, the

Airency provided for an "ambient water
criterion" for PCBs of 1 part per trillion
(0.001 nucrograms per liter). Although
an ambient water criterion la not ex-
pressly required under section 30T(a), the
Agency concluded that the establishment
of such •> criterion would b» an impor-
tant ingredient in carrying out the man-
date of ttiai section to provide "an am*
pie margin of safety" tot organism*
which might be affected by discharges of
PCBs to the aquatic environment. The
rationale for the MtshHftTTH"'* of this
ambient water criterion is iHscuinert in
the preamble portion of that notice of
proposed rulemalclng. *1 FR at 30470 and
30473, as well as in the preamble to the
Agency's notice of proposed toxic pollut-
ant effluent standards for aldrin/dlel-
ilrtn. OTT (DDD, DOB), flQdrto, and
toxaphen* published on June 10 1976,
at 41 FR 33576, 3S879-338W

Water criteria, are meant to reflect ao
estimate*', safe 'level. of a pollutant to

: us'. Iroiunens which wlL p •»-
!,ect against adverse effects from chronic
?iposure I! there are enough data to
establish a "D >-effect level" for a sub-
stance, that; • 'vel can b« used as the
water quality criterion. However, there
are rarely enough data to predict with
confidence the "no-effect level" for all
itffected specie*. In such cases, It ts * rec-
ognized aniii lound scientific practice
and one recommended by the National

Academy of Sciences) to derive a water
quality criterion for a particular sub-
stance by multiplying an "application
factor" by the acute toxic I ty value for
the most sensitive species sought to be
protected. The application factor may be
ua experimentally derived factor or,
mom commonly, a factor set at a level
judged by general experience with the
effect* of pollutants on aquatic orga-
nisms U provide adequate protection
The criterion determined by tola

method would tiave been higher than the
o.ooipg/l criterion proposed by the
\gency.)

IB establish, ng a criterion for PC as
.lowever, It was determined that this ap-
proach would lot provide adequate pro
section again*,';; possible harm resulting
from chronic; exposure, due to the
extraordinary1 bioaccumulatton potential
of PCBs Accordingly, the Agency con-
sidered bli:«* cumulation as well an
chronic effects, in determining the proper
unbient water criterion for PCBs. Aa
discussed etoewhere herein, the bloac-
,*^mqiHfrtfa>p potential of PCBs has been
demonstrated in the laboratory to be up
to 374.000 times the measured PCB con
-•entration to tne water. (This figure, de-
scribed above, was developed from •
long-term study with Aroclor 1243. Dur-
ing the hearings, EPA introduced evi-
dence through Or. Lauer that laboratory
bJoaccurrnilatlon factors for Anelor 138*
may be as high as 307.000.) The evidence
also shows thij&t bioaocninTilatJflfi "in the
field" mar be substantially higher than
these levels. Taut the Agency concluded
sha* it would not be unreasonable to us*
the highest demonstrated laboratory
aioaccumulattan factor In dertvtag ttr
unbient water erltertoc.

The ambtectt water criterion of 0.001
proposed by tiw Agency was derived bj
examining ttw loweet dO6Qoi0nted
chronic eflecta levels in aquatic orga-
nisms, as well as the lowest no effect:
levels m consumers of aquatic organisms
It was determined that the criterion must
ue-at a level widen, K bioaocumlatod 874.-
(KM time*, would remit in tissue level*
below the towust level at which adverse
results in consumers of aquatic orga-
ninfini were reported.

The propoead crtterioo of a.OOl *g/
multiplied by 27COOO, produces a tissue
tevel of OJI74 parts per mffllon (ppm)
This is below any of the reported effect*
levels relied ot by the Agency in develop
Lug the criterion, exemplified by the 'ol
iowtng:

\t. 3 p
food.,

^1' (mSIligT6.ma per K
mortality -^ms wen t.'if*

,!n rat* 0.5 pom c mllllgramk p«r * logi-m»r
In f (H><3 1. resuft«<5 to th« Indti^CiiiC ,'f '-vr?
eazynnes.

M le»ete, of betwwc 40 *jad 30C1 ppm :>C&i i "
cHlckor. feofl dwiUu ot ctuck«u c- c-j;-«

Saproa uctlve f&ijui-w In chiclwn* ~:cutred
at beswwn n tan !0 pptr PCB* 113 tfct
'-o<J

Ulc«r»t.('3G in. :jie itomacbs 01 logi c- jcurres
aftw long-term roillog »t : jjpun PCP i:
f«Kl

Puruiermore. a criterion or U.O 1 ) ) »,g ;
Is substantially beiow the lowest ob«er?ed
effect levels In aquatic organisms. Per
example It Is well below the foilowtng
documented effect levels:
0.1 yg/S. <rf PCB« Will 'C*U»« pOEiUlaUr.

tn phftopUnkton
0.4 to 0,8 »g/l low»r» the rtprwlucww

3.1 ft/l will, lower tb* «p»<a<« diw.-iu.-.- ••'
•om* •:-iT*rt*trr»'jw
Deveiopmeat of the ambient wa.«r -..r

terion. was the Initial responsibility * •
Dr. Leonard J Ouarraia. Chief of "J t
Criteria Branch, Office of Water Planning
and Standards, EPA. This effort wig ca-
rted out thoroughly and carefully, in cor
sultaUon with many scientist* undue!
Ing aquatic biologists, toxicologists, and
chemists) both inside and outside EPA
These scientists concurred In the Judg-
ment of EPA that the proposed ambient
water criterion of 0.001 /ig/1 should pro
vide an ample margin of safety for aqua,
tic organisms and moot eoTi.8unie.rn
thereof.*

The factors which the Administrator
must consider in establishing toxic pol
lutant effluent standards under section
307(aHl) are "the toodcity of the pol-
lutant. its persistence, degradabfiity, UK-
usual or potential, presence of the &!
footed organisms and the nature «nd ex
tent of the effect of the toxic poUutAiu
on such organisms." Tne level o£ con
trol must be one which the Administrator
determines provides "an ample margin o?
safety" for organisms to be protected M
required by section SOT (a) (4) .

Although human health is : ot «.,
praiilj' mentioned in section. 307 * ,
other neetions of the Act coupled with
the legislative olstory. leave no doubt
that humans are among the organisms $&
be protected. See section* 403(fc> wad 502
(13) of the Act; mnd "A Legislate Bin
tory of the Water PoDutioc Control Act
Amendment! of 1972," PP. 1431-2 14»5 -i
(8. Rept No. m-414, Wd Cong. l<t San;
October 28, 1871. pp. 3-4, 77-«)

According w the latter, the Aiimioh
trator must consider under sectjoc 3 i
(a) , among other thtnp, "the setlousness
and IrreverslblUty of any effects an mu
or the environment that might occur'
and "the possibility for Ineorporacicu
into biological organisms and inazt ;r
eonceBtrations whicb the latest v::e :

tit 0 S4 pftm OiuuigrcoU jw klldgnun in tb«-
Tood), total I'tprodnettv* fnOtunt WM ot>
mrnA la B>UB*.

At IBT ppm in:rfUl«nun» par ktlognun In Uw
rood) rain*, ctstf.

CUUC SOt (a> * tbn 4m
Ag«aey tia»al»o «B«hll«h*<1 «a amatt̂ t i
crtttrtou of 0.001 rf /I (8M "Qtullt; er.v»ru
for W*!s«r '



«n. t.B

Of.: knowledge suggest, will product' ei-
ret is on man and organisms," /«* , p 78.

However. In preparing the Criteria
Document, the Agency acknowledged
tiuit the proposed criterion of 0.001 *g/l
mliht not In fact provide assurance of
an "ample" margin of safety for humans
anl some consumers of sxraatic organ-
ani some consumers of aquatic orga-
nisms. Section V af toe Criteria Docu-
ment stated:
rb. chrotuc tSfttl* 01 PCB* la mwa a>»»
oat ur at •xtramar low canowatrauani. Al-
though It tMoamM WrtuaUy LonpanIbJ* to
itcte wltfi confidence ttut »ny PCS conom-
tntton abov* sera provUtas an uopl* nuugta
of mtfff for man, tfe» KJB entwine minbsr
u iMlMnd to prorto* protection for the

It* basis for the Agencya reservation*
about the margin of safety provided for
humans and certain other consumers are
expressed m the July 33, 1078 notice of
propoMd ndemakmg and m a report pre-
pared for the Agency by Dr. lan Nisbet
on the bad* of Sections I-I7 of the Cri-
teria Document and way be summarise*!

a) Effects of PCBH tn marnm&llais test
•pudes have been noted «t very low lev-
els of exposure;

b)'"No-effect levels" ior toxic ettect*
of PCBs la mMnm«.i« have not beer: en
^•at'fTltti^l in most rajiw;

c) Humans are exposed £uf issuclx
longer periods (Innlnrtlng pre-natal ex-
posure) than the experimental anlnflftlfl;

d) Hin»i«M «J« ¥nimni to l»tai« VCBm
tn their tlssufe more emckntly than the
experimental -nlr-*H with eenesquent
greaser exposure to sensitive organs;

e> Human breast led sBfants prob-
ably ingest JO-40 times ss nmdh PCBs
as their mothers oa a mg/kx basis;

if) Synergl
ottoer poDotaoto en 1

onutratod m several uxpeHrnem* wtth

(ir> The preaecce of hwte oontamtnanb
•ail met*bontei ID tmrlabta concentta-
ttaw mma that enriromnental reeMWt
ol FCBi m«y be man tade than the mtt-
taes tarted In the Irtwratorj;

(h) There ii *ome vrldanee that btoac-
emnnlatlon facton M wfld flah exceed
the laborator7-b*Md flgnre of 374400
otUiMd in establtahtof the 0-001 *n crt-
tertoc.
In the course of tola bearnv. addiUtaml
erlElenee wa* rrneentett which «xmflrmfirt
UM KKmdneH of the gronnde for the rea*
arratlon* ezpreeMd by the Agency in thto
regard. On the bade of thte record. It
become* even more dtfflcolt to awert with
oorndenee that an ambient water cri-
terion at 0.001 ft/I for dtochargw would
provide the reqaktte ample margin of
tafatgr for all eoneumen of flab

The teettmonj' of Dr. Vetth and Or,
Blnabrough reporting Improved meiwure-

of level* of FCBi la the natural
waters of the Atlantic and Pacific Ocaern
an£ Lake Ontario, add* condderabl? to
the evldeoee that bloaccumolaUon fae-
torn to wild fish to many cases appear to

4,(KK(. Dr Nisbet, who had jre-
*.xpresMd reeervathons aixitit cer-

tain aspect* of thte evidence, testified
timt th« new data had "cleared up the
last two iwn^inhn subeUintlal pieces of
evidence which have cast doubt upon
that (xmcluslon". Consequently Dr. Nls-
be-:. tflvttfied that a figure tn the range of
3-3 mUilon wouM be an appropriate
number to use as a btoaccumulatlon fac-
tor to predict exposures off consumers of
ash. D these btoaeeiiTniilatlon figure* are
wrrect. then a criterion of 0.001 us/I
would probably not provide an ample
mnrgtji of safety For certain fish-eating
birds wad fish-eating mammals, espe-
cially upecies demonstrated to be sensi-
tive. ouch as mmk and bald eagle* Dr.
Nlabet ratified that m hto sclenttflc
opinion a crtterton of 0.0001 ugA (0.1
part* per trillion) or lower would "prob-
ably be necessary" to provide an ample
margin of safety for such species. Fur-
ther, tiie reproductive failures tn herring
gulls in Lake Ontario are now aminrlatert
with PCB levels tn the water as low as
0.003 *« '1, so it Is questionable whether
thu upeelM also would be protected by
A criterion of 0.001 *g/L

Th« testimony of Dr. Alien provided
oddltioctal evidence of the haomrdi of
low-l«vei •xposurv to PCBa, m thai the
offsprinc of rhesos monkeyB eocpoMd to
a.e ppra tn the diet are now known to be
RUfferinc from learning and behmvtoral
defletta. and that .the treated monkeys
an ««citmiang to give htrth to affected
infante after a year on Tf"«"«''̂ n*'t** '̂**>^
dtete. Or. Alien's recent work oa metab-
olism of tetrachleroMpbenyl has ex-
teuded Mid confirmed tneevtdenoe that
the leas chlorinated Mphenylsare meteb-

Dr CWbo vided rt testi
at ttui bearing Uwt the effect*

Llk^M^Bd l̂̂ l̂ l ^SS^SSBBSM^̂  *.,,UCrOlOOMU •UsVlUM Kl
Jpy dy te

ali0u* pmttBQw irMirfssVTKTft for

•;«tfa Arociors 1260 aofi !»•», it the
f Arocloi 1254 at ouly 2C- ppm In ;li«

dtet. Moreover, PCBa have been shown
to Induce neoplastlc nodules In rats t-
levels as low as 10 ppm In She diet. The
significance of these flnH>r»g« t> thai tt
is Impossible on the baste of existing
knowledge to establish "threshold" or
no effect" levels for chronic exposure to

PCBs. Calculations performed by KDP
»tnd reviewed by EOT with Dr, Nisbet
during crasB-examination suggested that
the hypothetical carcinogenic risk posed
by PCBs to the human population might
b* substantial, especially If a figure of
i-3 mffllon were adopted tor the bloac-
umulation factor used n predlctteg

exposure.
New evidence that PCBs sue associated

with elevated cancer Incidence tn mac
exjth hi the Tuaho episode and in occupa-
tional exposures, althoogh mconclottve
on the basis of the information pre-
sented, nevertheless adds considerably to
the degree of concern f or the risks of tow
level exposures.

The foregoing evidence makes It very
difficult to state wtth confidence that any
ambient criterion above sero would pn>
tide an ample margin of safety to matt
Nevertheless, although I regard the O.OCi
criterion with considerable mediations.
1 am not prepared to change it at this
time pending further development of th«
•dentine date. My decision not to change
this number at this time is prompted by
two conslilBrsttnns. nrst. our knowledge
at this time ii not adequate to pick »
wpectfie number below .001 »g/l as being
«•<•. Beoood, and somewhat more signll
icantly the «joe*Uon of the level «t
which the ambient criterion Is set fe
targefr academic to view of the fact, dis-
GQBWSI •sMwnevsj berttln. tbat a prohibi*
tlon on dtsc&argw of PCBs Is being es
«abUsbed for •Maufactmrs of PCBs anc

ta tnniuuM» bvt woiddl
th» «xswetattm ttmt toduoed

the to
above
effort

to eltanmate any farther
to QM anvtronment

the risks of human ex

cancer in humans." A series
of calculations performed by Dr. Nisbet
during cross-examination would tend to
Indicate *ai a person wtth average oon-
sumptton of fish would be at risk from
these effects* Azuse oajottuwloue esvimied
an ambient water concentration of t.001
tf/1 and a Moamimulation factor of
374,000; the evidence that actual Mo-

factors may be snbstan-
tially higher than this would increase the
Implied risk.

Adtlltannaj evidence was introduced at
the hearing which Increases the degree
of oooftdence that PCBs are carcinogenic
in rodents. Dr. Kimbrouch not only in-
troduost) her own study of the carcmo-
gvnieltr of Aroclor 1360 in rats; she also
testified ""* •**• *>** •Higmsnil nmplii-
tic nodulsa CcharacteriMd by Dr. Sqnir*
as "pmcancerous. if not already cancer")
In rate treated In another experiment

». iroomatxxar or fuarotat tetumuna
In propooing standarda for the capaei

tor and tesnefiM'imii maaufacturers rat;
Jfliy sWsrp. I ttOssssssHMsHMsi ssnDaIIOCt,Dff esi PP^Mfrl^

tion on sow PCBs in their discharge, i
renamed trean dome so in part because
the date, then available indicated that «
prohibition under section 807 (a) "at tbi*
time would probably cause a severe im
pact on the transformer and capacitor
PCBs, and deprive toe nation of the fu-
ture avaUabflitar of products which utilts*
•neb transformers and capacitors." Ac
tiordingly, mttie proposed standardc I re»
qubcd that discharges be prohibited
where possible, and that other discharge*
comply with the very best results which
available technology can achieve,

As noted earlier, when the Agency pro-
posed u ambient water criterion of O.OOi
wg/1. it cautioned that for protection of
human tiasUti and particularly for some
other organisms as w«Il. a criterion even

4!l MO Tt'.-WfONHDtV



:ower loan tola might fc* aecusar} to
fact the present problem of PCB «wa-
uunination in the environment In so
severe that in many water* throughout
the United States PCS load* urn already
in excess oi this number, in seme cases
by as much its three orders of magnitude.
A survey completed by ERA'S Office of
Toxic Substances in January 1978, en-
titled "Review of PCB Levels IB the En-
vironment", reported widespread pres-
ence of PCB* in the Nation's waters at
levels far exceeding 0.001 nt/L and in
some cases levels at or above 1 utA

Although potnt source discharges rep-
resent a relatively small part of tbe total
environment Al PCBs problem, discharges
from plante manufacturing capacitors
and transformers which utilise PCBs as
a dielectric or heat transfer fluid repre-
sent the largest .industrial categories.
Moreover, discharges train such facili-
ties are having profound advene effects
on the aquatic ecosystems into which
they are discharging. Dr. Oilman D.
Vslth, a research chemist at the EPA
Envtronmennal Research laboratory—
Duluth, Minnesota, presented at the
hearing a group of chromatograms of
flab extracts from approximately 35 wa-
tersheds. He testified that "to each of
the watersheds in which the very high
concentrations of PCBs were observed,
a capacitor or transformer manufactur-
ing or production plant to or has been
located in the watershed." He noted by
way of example that fish la the Coosa
River and Choecotocco Creek contained
PCBs in excess of 36 parts per minion
i ppm) in t&elr Issue. Pkdt from Lake
Hartwell. Georgia, contained 41 ppm
;f the PCB Aroclor 1242. while the
Sudson River showed fish contain-
ing Aroclor 1018 at levels a» high as
;iso ppm. PCB level* in the Acushnet
; liver where- General Bectrtc manufac-
t.ures PCB-CHed transformer*, are so
high that the river has been closed for
listing by EPA Region IV. AH of these
levels are substantially above the 6 ppm
temporary tolerance, or "Mteurs level",
3 or PCBs in fish established for tbe pro-
tection of public health fay the Pood and
:;>rug Administration (PDA) of the De-
partment of Health, Bduoatton and Wel-
fare, 21 CPU 123.10 (July t, 1*78). (It
should be noted that the PDA an-
nounced on February 36, lil». thkt It is
actively considering a tower temporary
tolerance for ash In light of recent toxi-
coioglcal date concerning PCBs 41 TO
8409.)

Moreover, because of the extraordi-
nary longevity, persistence, and mobility
of PCBs in the environment one* there
!.- a discharge of PCBs Into a particular
aquatic environment, the threat of ex-
posure is not limited to the immediate
area, but in fmct is virtually "Mfmifrfl In
terms of potential transport and expo-
sure,

In « situation where all :>f the evi-
dence relating to-toxtcity, bioaecumula-
Uon. persistence, and transport indicates
that ambient levels must not exceed
o 901 ml and perhaps should be well
Mow that, w'lfle at the same time evi-
dence from the "field" indie*tits that

•& .4ir^ady 'dxce*scicc IE CQ&IV
parts of the Nation's waters. It is ex-
ceedingly difficult to justify any dis-
charge of PCB« whatsoever which would
necessarily further increase tills already
dangerous environmental burden.

The standard* proposed oc July 23,
19"6, included a prohibition oa the din
charge from any PCB manufacturer
This Is consistent with the purpose of
the Act, and imposes no economic hard
ship since (there is no present PCB man
ufncturer witb * direct discharge. For
manufacturers orf transformers and ca-
pacitors, the Agency proposed a prohi-
bition on PCBs in the discharge o( most
process wastes, *nd for all other dis-
charges from existing sources, a maxi-
mum PCB concentration of i wg.; as »
daily average, circulated over any cal-
endar month, witb occasional excursione
not to exceed 5 ug/!. For new sources
the standards were proposed as 0.1 MR/'
maximum daily average with occasional
excursions not to exceed .& Mg/1

la making the translation from the de-
sired ambient water criterion to the
"end-of-the-pipe' effluent standard re-
quired by section 307 (a), tbe Agency con-
sidered mixing KMM* and the constraint*
of technology and economics. With re-
spect to* mixing isones, tbe Agency took
into account the fact that following dis-
charge from a point source a pollutant
normally becomee dispersed and diluted
in the receiving waters, with tbe result
that as much BB a 1.000-fold dispersion
.or more of the pollutant concentration
may **fr«» place within the bounds of a
reasonable mixing *one. In some in-
stance*, because of local hydrologic or
hydrographlti conditions, there may not
exist adequate dispersion r̂"1 dilution to
achieve the desired ambient concentra-
tion of 0.001 rt/t To deal with these sit-
uations, the Agnncy relied upon the
"tightening variance clause" set forth in
S 120.7 of tile genenU inrnrlfffnj|mfe*rig regu-
lations to provide establishment of a
more stringent effluent limitation where
necessary to achieve this objective. In
doing so, however, the Ageooy expressed
the following conc«rn«:

B*oauM of tli* *xv*anttnjtTy pcratuMDn
of POBs, rattano* ou> mixing BUM*, whu* or
mWsmns in the taaoMdtfct* fatur*. auuiot
B» ngardMi n» * toiag-Mnn aoiuttoa to the

.
naauy, ft In raccgaiMd that to «ilow t dl»-

cbsix* «t th» ptuv""*! Iwtls mmy pan wnne
risk at Mirtne •ffMcrdi to M>OM argaattm, pwr-
ttcuiKHy thoMi looawd n»mr Ua« outfWl. MM!
poviblr to U« fwaimmum th«r«af (41 P-R.
mt SMfTB)

Aei discussed elsewhere in tals Decision,
the constraints at technology and eco-
nomic Impact do not appear at this time
to be as severe ai waa feared at the time
of the proposal of i-tie standards. Because
of the Toxic Substances Control Act and
Monsanto's decision to stop supplying
PCBs, transformer and capacitor manu-
facturers win phase out their use of PCBs
by mid-1978. Therefore, a prohibition on
discharge of PCBs effective in the year
wfll have no greater economic Impact
than that of the standard! originally
propsseed on July S? I9ff

».»,'»<: ,L,e argUiuen, -,>r A
basee wn consideratiot* of

oxxicity is compeUlng. Only the most se
/ere adverse economic impact should be
iliowed to override these toxlclty consid-
"rations, which Congress strongly em
-jb&sized (both in Uie language anc the
egislatlve history of section 301 (a>
r.ust be [laramount It now appears that
IP such severe adverse economic impact
~s likely Accordingly. I believe the stand-
*rds proposed on July 23 should be modi-
fled to provide for a prohibition on any
PCBs in slischarges tjy manufiictojf•<* o*
apacltors and transformers

rhe setting of stringent staodaru« i
thts proceeding will have an addltion&i
impact or, the control of the discharge o(
:i»CBs beyond the coverage of the three
industrial categorien whose direct tiis
<: barges are regulated under these stand
«,rds. As noted in the preamble on July 23,
he Agency is presently developing pre
treatment standardii for manufacturer*
•-•I PCBs and manufacturer* of trans-
formers and capacitors which utilize
PCBs and who discharge their effluent*
into publicly owned treatment works
'.lie level of control prescribed under
those regulations win be influenced by
Uu approach reflected in the standard*
, nxnulgat«d in these proceedings

Second, there are other Industrie
point source categories which are dU
charging PCBs and which art not «ub-
ject to the present standards, These in
<* us trial categoriea mclude manufactnr-
m of some machinery and mechantcal
products, transformer and caper itc-
reclamatkm and repair factUUes, ID
vestment casting operations, paper mill*
vising recycled paper and facilities utttix
log PCB-flUed hydraulic and heat trans
ter systems. Contrary to the assertion*
(>( EDP and NRDC, insufflctent iiatc.
presently exist upon which the Agency
c an reasonably base an expansion of tbe
scope of coverage of -the regulation* at
issue here to mMitlflnal industrial point
source categories. In the absence of
standards promulgated under sec dor,
3 07 (a) for PCBs which expressly appl»
to discharges from these operations, they
will be regulated under the KPDBS per-
cUt system, with »m<t»tinrtf established
oa a case-by-case basis. Under secUon
49ica> (1) of the Act. the CTgnlBH't r.*r-
n:ttt-Issuing authortty must issue u i«r
tnit with "such conditions a* the Ad-
ministrator (or Regional Administrator
or state director, of nn approved permit
program) determines are necessar; to
c«rry out the provisions of thin Act", in-
cluding compliance with requiremente
under section 307. The standards »e; ITS
these proceeding* will provide major
guidance to the permlt-lasulnK authori-
ties across tbe country in setting ap-
propriately protective effluent limitations
for other Industrie* with PCBs in their
discharge to order to carry out the par-
puses of Section 307.

Furthermore, once the transformer
and capacitor manufacturers cease a-
ing PCBs, they win technically cease to
be governed by the toxic pollutant efllu-
er>t stand* rds promulfsted St this time
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i lace sfaey will .;» tongei »e ele< trie*..
capacitor manufacturers' or electrical
ransfonner manufacturers" producing
ir assembling products "In which PCB or

PCB-contammc compounds are part of
"'he dielectric". iSee the specialized def-
initions, 1129.105(a> «2> and (3) of the
proposed standards.) At that point they
•to, wffl be subject to the general per-
ntttlng authority under section 402(a)
!) described above. Control will be

t»eeded even after the cessation if use
;*f PCBs, since PCBs will remain to the
itpes and system, and may thereby eon-
lnue to contaminate the effluent
Thus the standards established in

•heee proceedings will provide * vital
oondatkm for tb« control of the dis-

charge of PCB» from all other point
•amoves. Accordingly, it is imperative
toat these standards be sufficiently strta-
tent to provide "an ample margin of
safety" for any important organism
likely to be affected, including humans*

Because of the extraordinary and per
iaps unique persistence, mobility, and
TtvironmenUl transport of PCBs, they
»re frequently found In the intake waters

•f industrial plants m the general to -
ideoM&Uag regulations proposed on
Itme 10, 1976, and promulgated on Jan-
mry 13, 1977. 43 FJR. 2588. f 129.8 to -
•luded a provision for adjustment of the

standards far the presence of *
pollutant In the intake water. En-

thta section is modeled after
;he Agency's "net-gross" regulations for
TPDE8 permit* Issued under section 402
if the Act, 40 CPE 125.28. Section 136.8

of these, gentral implementing regula-
•'iasm allows a credit for presence of pol-
lutants in a facility'* intake water if Van
oDowing condition* are met:

(l) The soarae at am •wwVi or operator*
stmttr mpplT to- the MUM body of water Into
•which the disebwt* t» mad* and It (a) It
few eemo&stnited to the lte§1miel Admintotim"
tor (or Mats Dlnotor. if appropriate), that
tine torte pollutant («) pr**ent m the owner-i
«* opera toi> tntak* water will not to re-
moved, by any w*s*ew*ter treatment «jr»teu»
whose design aapsetty and operattea war*
raoh u to reduce tcnte pollutant* to UM
l*»eei nqolred by tte applicable toxte pol-
itrtaat effluent itmttarte la the absence of
M&e taadc poDntaurt in the intake wa*er.

The Agency haw interpreted "waste-
water treatment systems" • to Include
process changes or other controls. In this
««tctton. as in the comparable provision*
of-40- CPR 128.28, the Agency does not
iOlow "net" treatment where the source
< f the intake is a different water body
loan the receiving waters Into which
the effluent ta discharged. A principal

i eason for this is to prevent degradation
w pollution from the receiving waters
wtth waters from other sources which
ra»y be chemically or biologically "dif-
ferent" and hence harmful to the re-
ceiving water ecosystem.

EIA argued that it would be inequlta-
fcte to require a plant not only to reduce
tir eliminate any and all additions of
FCBs from thai plant's own operation
and faculties, but also to clean up the
PoDuttai of others which may have con-
taminated the plant's intake waters. X
find that this anrnment h M special force

•"••hfi f process controls < which 'nay ia
;lude elimination of the use of .PCBs'1
lire the likely response of Industry to Uie
Agency's standards. In light of tine wide
spread presence of PCBs in influent
watera I believe that an exception ihoulci
ae msde to the Agency's policy so as to
allow a credit for PCBs in the influent
n a;> Toprtate circumstances. Including
ihose where the source of th* intake
•v*.ltr- Is not the same as the t«ceivlng
waters,. This can be achieved by adding
a nefj section to the regulations, as
"ollowi:
,8«U<a ia».IO«i

/on- p-r
iv-itmen: c A'Jluent
of KB* it tntakr

WtMriMVW it iftdUity wl>lcb In »,ib)«ct to
OUMW rt*ndiuT!U tuu PCB* In tt> affluent,
which pemilt from tbe presence ol PCB» In
its intake wttem the requirement >f nib
•meatm (1) of t !»«<•) retetlnii to Uic
muni* of tna miner nupply. sbaU tM wHred
uut * en fMdaty etull be eligible to epplt
ror t T*dtt under 1 138.6, upon • ihowtng
ay the owner or opeimtor of rorh ruiUlty to
Uui Rational Admlnlrtntor (or HtMte Di-
rector If »pproprt».te) tb»t the concentre-
aon cr.' PCBe ui ttie intake w»ttr supply ot
nucfi tseuity <loe» no* noeed tbe ccmoentra-
OOij tit PCBe In tbe noetvlng ntar bod;
ftfflutm ». to whfatlt V

The -rovttjam of Uut section are, of
:oiunM, subject to tbe requirement that
,mr « jpllc*bl« state water quality stand-
«rdi or other applicable standard be
compiled with. (See i 129.B(e) of the
general implementing regulations.) In
addition, it is expected that appropriate
tnocltoring will be performed or required
!>y the penult Issuing authority to in-
rare -hat the anti-degradation policy
reflected .In this section IB not Rotated.
(See II 129.5 and 129.8.)

8«cUan $07(a> (6) of the Act provides
JiBt nay effluent standard or prohibition
iihall take effect on such date en dates
as specified to the order promulgating
Out standards, but In no case more than
one y«sur from the date of promulgation.
In order to permit manufacturers to
change ever to substitute materials or
So tnwtall technology to attain a pro-
hlbitfc*! on PCS* in then- discharge, 1
am aOowmf * <noe-year period for

O3. Stnauun ur Pvaiam. CUMUKHTB
n PioroxB Toxic PatLmmn Br~
noiorr 8nmMM rot PCBs AKD TOT

Ttt* principal oommeots of a mitxtan
Uve B»ture, together with the Agency's
iresponses thereto, tncloding an? revi-
ilatw o the proposed regulation* In light.
'.if «,ch comments are suirttn&nzed
below

( i i> Oonunaentt w«r» rnoetwa t'ram Uw
CJeauni Mlsulilii Onmpany leooeimendlne
that tt« Ageney ileielop eepemte ortterta for
dlffennt Aroclor mlxturae beaeuee miztune
^ontMklitlJBg or eapaMe of tfsgradlxig to pent*-
sknd hnaalilarlasMd dlbenenftmne (PCDFi)
paw » more serious haeard ttan do soen
cntxturo as Arador lOlfl. whMb ~-«u<"-
fewer p«n*a> and kOMUoraMpheayls (the
irabstaiiess oieooUtert wltfc tbe oorraenood-
ing

1 art A(t«ncy doe* ;iot flijd any mem «•
this objection. MiMt ioaunerclal W"^E
mixtures are now kcown to contair
small qmantities of polychlorinatec
dlbeazofurana fPCDPs) as impurities
One study with Aroclor 1018 did not
show PCDPs present but only one sample
was tested and the result* proved incon
elusive. Small quantities of PCDPn ftp-
pear to be formed from PCBs in service
by photochemical reactions and t>i
metabolism. Hence PCBs in the f .viron
merit are likely to contain small btr
variable Quantities of PCTDFs

There la little precise tnformatiot>
about the toxlclty of PCDPs; only on«
isomer has been tested and only in Khort
term tests. It was found to be extreme!".
toxic to chickens and guinea pigs, but
not to rats or mice. PCDPs are said U.
be particularly toxic and acneigenlc ii:
man and to have been abandoned by in
dustry for that reason. Although thert
is evidence that PCDPs may play a role
in the observed toxlelty of commercial
PCB mixtures, some of the observed
svmptoms are also produced by pure
chloroblphenyl isomers or by PCB mix
tures with extremely low levela o
PCDPS

It Is Impossible to disentangle the toxic
effects of PCDPs from those of PCBn
Likewise it is not possible with oui
present knowledge and capabilities U
predict or measure the exposure of hu
mans or other vulnerable species u
PCDFs In regulating PCBs, therefore
It is necessary to recognize that the mix
tures found m the environment may to-
more tor less) toxic than the commer
ciai products whose toxlclty has b«et
studied m the laboratory. Although th<
lower chlorinated components of PCI
mixtures are leu persistent and less bio
accumulated than the higher chic
rtnated compounds, tetra- and ever
trichlorobiphenyls are sufficiently per
sistent and htasvcaimulated to tend t
significant human exposure.

As regards toxlclty. several o r>
critical toxic effect* to mammals were
reported in experiments conducted wiu
Aroclor 1384. or in some cases Aroclom
1280 and 1248. Since much of the ms
terial subject to discharge now consift.
of Aroclon 1242 and 1018, the Agenr
considered whether their toxteity waa
substantially different Given the motec
alar coastttntkn of Aroclor 1018, It wa,«
reasonable to assume that its toxlctf<
would be general}? similar to that o
Aroclor 1243. Although differences wer<
noted between the toxlclty of Aroclor
1018 and 1343 and that of the highe
chlorinated PCB mixtures, there x m
sufficient evidence on which to base >
conclusion that Aroclor 1018 l« sig
nlflcantly leas effective than highe
chlorinated mixtures iti causing the
critical toxic effecta under eonsideniUoi

Purthermore. studies have Bhown
metabolism of PCBs appears to proceed
via toxic, possibly carcinogenic, inter
mediates. This suggests that the degrad
ability and metabolism of Aroclor 101«
may be associated with increased
toxlclty Accordingly in estabUthin*
toxic pollutant eOuent standards fo
PCB.= Uiere appear* no (onvtucing bask
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loi $etunj. cBflerent iiai'.dfct'js 'u: ; ' ; • •
various Issuers -.f ArocUw mixtures

uii a»»rmi Elsc'artc *lao souxmrateu Uw.
the Agwjcr fall*(j to pnrrM* toy ratkmai
but* for choosing 001 ^i/I a* U» ambient

"I : >:th ir
ve hearing

e-;;,trU
art!
r:gimft n ted i

rhe Agotcy aet forth to great detail
its consideration of "the taocity of the
pollutant, tU persistence decmdabillty
the usual or potential presence of the
affected organisms in any waters, the Im-
portance >f the affected organisms and
'the nature and extent of the effect of
the toxic pollutant on such organisms,
as required by section 307(a> (3) of the
Act, in the PCB Criteria Document. The
Criteria Document concluded: "Based
upon the uroven bloaccumulatto& poten-
tial of 274.000 time* the ambient water
concentration in controlled conditions,
the level of 0.001 MA PCBs (should afford
protection for consumers wlwee aole diet
consists of aquatic organisms contam-
inated at the "wont or maximal level
predicted by the laboratory data." This
"wont or ™?**m*i level" caa be calcu-
lated to t>e OJ274 m»/k« of fish flesh.
lower by a factor of approximately 2
than the O.M pun which caused total
reproductive failure in mink; and the 0.5
ppm whicii caused hepatic enxyme Indue-
tier. In tuts. A more detailed discussion
of tiie Agency's derivation of the cri-
terion nitmhM- »nd the data upon which
It was bailed can be found la Chapter V
of the Criteria Document filed as part
of the Agency's statement of basin and
purpose iu these proceedings

ot t*w l»*t«r In-

U> any predicted or
Hcm0n*tr»t«S Ciwd fur wntat' quality ! n-

to w tar bodlM <«JJ«tent tc 1*78

Air aflfl Btnun
3 1 Tbs

dustry fa
(NCASI) rinormafitiart tb*t «fea
•teadnnl* •«• aztoltnry aad aapaleteHU b* •
UUM tboy mm baaad an ttt* bcoaf tbat
bitwccumulatloa tmetan darrnd from a0sri-
men«kl data mi* 10 to SO Unm t*no*e of.-
aarad in tti* tefeormtocy,

The -Agency's •""*»*««* water criterion
was based primarily on laboratory data,
as noted ibore. "FMd" data taken from
the wild ttulicatiid that Actual bfeMcu-
mulation lervels experienced by wild fish
may be considerably higher than levels
reported in the laboratory — possibly as
high a* 10 million. These data confirmed
the sotmdneM of the Agency's aeiertlnm
of a bioaixumulation flfurw at th* nigh
end sit tlie iiiei l imn at laboratory-d*~
rtved data, namely, a flew* at 274JWC
It was this laboratory number, however,
rather than field nwnbers, which were
used in tine Agency's calculation.

4) NCA.SI ftrarud MM Agvaciy for tevtog
f>u«l to J arttff tt* dlflotnoM liH»i«u to«
critarM «inl sUad»(ta u eomntly
and the** pi'cipueta In DwamlMr 1*7*

The Agency need not Juitlfy changes
frciCD. earlier proposals. The Agency*! de-
cision to gather new data and to repro-
pose the regulations la set forth in the
Preamble to the Notice of Pioposed Toxic
Pollutant Effluent Standards for AJdrin/
Dlsidrtn, DOT, Kndrtn nnii Toxaphene
which were publiahed in the Fkoiau.
RtooTM HI June 10, 1976, it FR 23576.
The *ub>»ct rerulaUani an band on
mcr« esteaatre taf ormaUon aad the most
r«e»t data a*«Habl« to tin? Agr-.cy «

TtiK Agen •;•:?• s not. required to Lonsioet
tae need far water quality taprovement
i.a specific »•»'«: bodies under section
307<a> of Ui* 'let. The Agency based its
ambient wntei criterion on tl« avail-
able information on. the toxlelty and bio-
ticcumulative etfecta on PCBs in both lab-
oratory and cultural systenu. The tech-
nology report prepared for the Ager.cj
presented daw demonBtratuig substan-
tial discharge* ,jf PCBs from transf ormei
and capacitor manufacturing industries
into the navigable waters. I; is believed
that the Agency's regulatory action w-iU
; educe- the advene Impact of PCBs ir.
those recetvtag waters, although esti-
mates of rates of improvement have not
been made. Since in some water bodies
the •T^u"g PCB levels already exceed
me Agency s ps opcced ambient water cri-
terion. ever? iMuonable effort should be
made to reduce or eliminate any further
discharge o! in la highly toxic and PCT-
• latent compound

(Bi HCAHl u»a ertuotiiwl U)« Agvney't »m-
itont mtnr locttorton tor not n-'.ttrr-, -.g u> hi

f'i» ft* flffiti.

Agcncj' noted the FDA
| action level of 5««/g for Oah flesh, its
criterion dertmtlOB if not dependent
upon such a level The Agency has pro-
posed a criterion intended to be ptotec-
tlve in'a **w«nt case" sttoatton (le.
001,4/1. at FCB in water and * 274,000
biOMCcomiilatten factor) FDA guidelines
are seizure levels and are not intended
to toe le^eb wife for chinon.ic ecnawnp-
ttort

rr: CotnmiitiU tram ttm .Povti, M0Mr Com-
:j»nj oJjJ»ct*<J to tb« Agoncy'i inclUBloc ol
ma »mbl«nt ws»«r errMrtoa ai qnTiaomaairy
KtentmoKUy toappniprlat*. und ama«irtlm
th« mrtberltf of Metian W7(»> of tba Act
Th«y fa»X than tb* erMarta *ooM b* mts-
latarpnrtad «• vatttnc onUonn «»*atmi-«t»u
water <piaUtf Ktaadutla. Tb*r al*» nrgMl
kn»t tlw Agfincf* prapoMd uwHml Uk*
•into ooncldarmtion Uu wrMnt uulprabatiU-
:ity o? fln^lronm^ntaJ nxpcw^in to PCVv.

SecOon 3071 a) does cot; preclude the
yae of an ambient water criterion in the
process, of establishing toxic pollutant
effluent utandmrds. For the reasons net
forth in the preamble to the notice of
proposed rntimaklng published on June
10, !B7t, th* isie of this approach is aci-
^*nt^fif^fyy Bound in light of the primary
emphaste of section 307(a) In protecting
agamat the effect! of toxteity. which Is,
in turn to » I irge exteikt » function of
concentraOwi of the pollutant Tb*
Agency, m seUinc naOonany mpplteabl*
toxic poDutanl eOuent standards. If not
-onstrained to consider site-epeclflc cir-
cumstances Indeed section 307 (a) urges
the setting oC nattfTtitJ at&nd&rdA. Tn ar-
i-ivlng at thim standard*, extensive con-
xideraUen IHH beat given to environ-
mental expostire, us reflected' to the
"riteria DcK'-i-'ient for PCBs, the P'f-

iona.e K e n t , ,,; diwe. .1, ,c -.at Deci-
,IOD aii'.ompanyiii^ promulgatloo of the
standards The criterion number o.?
OGlvg is the sazr^e as the federal water
quality standard fox PCBi whlcti ap-
pears in the Agency's "Quality Criteria
tor Water < IB76) " published pursuant to
section 304(». of the Act but is intended
to havt independent significance,

The igency hae also determined that
107 (at standards are necessary to --e-
strict the addition of PCBs into oar Na •
Uon'g waterways iiecause oi the ootext-
tially serious threat to human leajtti
posed 'yj tlie accumulated aj:id wide-
spread presence nf PCBs ;a the enrt -
ronmer.t

(Sj ; Wjner»i MiT.,ors recon-.meudesJ £(3t .c
^he Agency recogruae ttt« «txinteac« ol *a
oruD signlflcant btckground ttwti. c' PCB*
n natural wmt«n> ;•-• eftaUUsbta; lu « ;ibi*r. ;

As previously noted, the Agency's ea •
Miblishment of ait ambient water crite-
rion la designed to provide an ample
margin of safety for aquatic organisms
and most consumers thereof and does
not take into consideration actual am-
bient levels of PCBs found in tne «x>-
nronmsnt. The fact that aome water
bodies contain levels of PCBs higher
than the criterion level was recognised
by Congress when it passed the Toxic
Substances Control Act of 1079, Includ-
ing section 6 which requires the eventual
elimination of PCB use. Throogr regu-
latory action it la hoped that rwaB
levels of PCBs In the environment wlH
b* reduced over time

As discussed elsewhere herein, Uie
Agency hat recognised the often signifi-
cant background level by allowing a
credit for PCB§ to the influent in cic-
cumatances not otherwise violaUve of
the Agency's anttdegrmdatien policies

(B) comment* v*re rMMtrMl tram !i» t n . y
sit Akran Dapactzn*Bt of Public Barrio* citing
Uu laaaanm of FOB 1«»«U la UM Cuyafaof*
ai7«r wbtcb «xca«4 tb* Agancy'ii »mbt«isn
watar critarloc txl .i»l»g/l but wblcl- i* oo4
attrlbutabl* hi uct) known |«Uat *• JTCT (
PCBa.

The Agency recognizes the presence' ID
the ambient waters of high levels at
PCBs even in area* when no known
aonrce of PCBs has been determined. It
ts indeed likely that significant amowrnta
of PCB* are -contained to air faHknit
aad rainfall. The data have shown Uutf
PCBs have a high propensity for biologi-
cal transport

^10} SevariU
to provide mar* detail concerning tap on*
lytteal iiraaaciuna wbleh It «xpert«i ti •'••
uMd to detaet PCH» at tarihi balov : «g, t i :
ppb) partMutau* ccnoan wa> raiatrt Bbmit
UM pneanaa <K cwlur fthlinrtTit*T^ or|*iUc
compound* In Inttaatrtei •ttuanta wMctt
could lnt«rt*n »lt* analytteai turtnc.toi

The BPA analytteal method acceptaJbie
for samplnig and analydng PCB note-
turee Is that specified in Part 130 of Title
40 of the Code of Federal Regulations
with the additional requirement of the
us» of a one liter sample dw to rncnaew
analytical sensitivity. The basic meth-
odology of gas chromatography t» «Md
to annl'jre for PCBs In ambient wmtert.
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c ib car other abis<au tissue, <u>d sees.
H'*nta» as well aa Industrial effluent . A, -
though the EPA method in designed to
a Jiieve a detection limit of approxiraaU-
b 10C/1. several EPA witnesses testified
a the hearings that reasonable reliability
c -mid be achieved at levels an low as
COtxg/l (1 ppt) by adapting the EPA

n ethod to larger sample volumes. At the
1 .g/1 level, tatereference ia not expected
to be as serious an analytical problem as
a lower levels of detection. In any event,
it is recognised that mass spectroscopy is
cupable of separating out PCBs from
a her chlorinated organic compounds at
the lower levels. According to the analyt-
ical witness who testified on behalf of
the electrical capacitor industry, Inter
firing compounds are not a major prob-
lem with effluent from capacitor manu-
facturing plants. The commenten an
advised to refer their specific questions
concerning the EPA method to the EPA
Environmental Monitoring and Support,
Laboratory in Cincinnati, Ohio.

ill) Another oonsmtot from Oeneral Bee-
trc riH*flT*iul wltt, th* Ageney'1 Inclusion
ot pi POM* change* in conjunction wioi add
OE treatment In <t» technology tdenttnud for
iinrUng plant*. Oeneral KlectHc luggected
that euch proee** change* only be required
fo?" new nuofee* thereby only requiring $xiBt>
In I lource* to conMder (Kid-on treatment
tenaaotogl**-.

Tbe Agency, b.- its contractors, hit
evaluated several technologies available
f m reducing PCBs In waste discharges tn
chiding those leading to elimination of
tho discharge of PCBs. Since the
Agency1! stated goal is to reduce aE
designated section SOT (a) toxic pollut-
ants to a concentration level of ap-
proximately the acceptable criterion
number for that substance, the Agency
ha* investigated proee** changes at weH
a* add-on treatment The identified tech-
nology upon which the Agency basei the
proposed effluent standard includes proc-
ess changes where it, aprjears that such
chaacM could be installed within one
re»ir, where equivalent PCB removals
could be achieved and where such
change* appear lee* costly than end-of-
jripe treatment The Agency interprets
section J07 requirements separate and
apart from the effluent limitation gukJe-
Ur*» reqjnrement* of sections Ml, 804
MXtSOaoftheAet.

OS) OamBMBti from ittiuou Beatrte In-
>itl^tte vteted ttMli even If ]
rabitltote dteteotrta mat
an available tat new electrical equipment,
iralutitiman of the flnU or replacement of
the equipment would not b* an acceptable
notation for •xlsttag capacitor* and tnn*-
(QMMn. They akn noted that EPA no** pro-
•rtd* *s*m«uu» ttM* sabstttnt* fluid* an
unTironmentaUy acceptable and that "Barnal
uaetJKKl* for handHng. storing and dispanl
at tlMM «ab*tttat*s" eaa b* tued. An unme-
iUata problem (aetng n**n of POB-ftllea
oqutpmeat wm* Mid to mat* to proper ncth-
i-xl* far dtepoeal at ntttred or t«Ued uott*.

staadank here at issue consrol
-Bhient discharges tato navigable waters
«nd do not require substitution of fluids
a tapaeiton and transformers already
m ; *e at this time. The Agency .has not

:.mn.ned the us« of ?:"CB» by 'Industry tnit

i'M--f. has put iorwarcl effluent,
urds j ' t . t PCBs to meet the environmental
requirement* set forth, tn the statute
The statute carries no obligation to pro-
vide insurances with respect to substi-
tutes n would be expected that any con-
sideration of replacement fluid environ-
mental acceptability would be In compli-
ance wtth the requirements of the Toxic
Bubataace* Control Act and/or other
relevant federal and state statute®

111 addition to the treatment tech-
nology identified in the contractors re-
I>ort prepared it support of these reg-
ulaUcos, the Agency has published guid-
ance fur disposal of PCB contaminated
unlta w a nolle* entitled, "Polychlort-
rwted Biphenyl-containing Wastes Dis-
poe&t Procedures" in 41 FR 14134
(April 1, 1976). in addition, the Agency
k requiired to prescribe methods for dis-
posal of PCBs by June 30, 197? under
section 6(«Ml)<a) of the .1976 Toxic
Substance* Control Act (Pub. L. 94-469,
90 Stat 2003). These regulation* are in
the pn'tcesN of Mtag developed at this
time

K>W chem.'iol Company OAU oo
t i th* Acettey** st»tmnen> U-A- «tt*'

PCB mbctltute* IT* not ntadllr
»*mU»til« and claimed that they produce a
PI'S tubitltute "which han been found «n
vtronaMntally *cc«ptable itnd to perform
ecnaj > m t>etlt«r ttiiuj ctpecttoi irr«d*

:Th* vdmuiiatmto; lackLs authority in
this mtitndard-setting process to pass
Judgment on the technical or environ-
mental acceptability of any potential
PCB iniastltute. However, the mforma-
tion mibmltted by Dow is helpful and
win IK doubt be of Interest to those man-
ufacturen of transformers and capaci-
tors who are actively engaged in seeking
acceptable substitutes. Hie Agency note*
that evidence adduced at the hearing
suggeate that the Dow substitute may not
be satisfactory for use ia small low volt-
age capacitors. Phthalate ester* were
considered to be the most promising al-
temattv* la *uch low voltage use*

14) Comment* were ntbBotttwl by eev-
ena eaiwettor manufacturer! who were alco
jepieeeated at ttM hearings by the Bectronlc*
toOmarr •ssoalstHin They aotad that the
eole pniauaa' of POBs (L*^ Uon*anto) has
anaonneMl N* dtMoattstaaac* of FCB pro-
dnoMon Hy Oatober tl, lt77 and that aaoao-
itor menirfantare aftejr July 1, IBTt wm by

Taey argiMd that the UutaUatlan at «r*at-
m»nt tenhnnVigy dmnar to that Idemtlfled by
to* Agemy for toch a start period would be
meaten dims aimelaated that their prodne-
tloa nusOitte* wuaM to nlixirt tram th* point
to ttm* waen the sl«liilsi<s tunenii ejtcotive
tmtu- * •attahto rvfteooMUt mitt bwrnae*

These tame facts were brought to the
Agency1* attention at the hearing*. The
Agency "• economic Impact statement pre-
pared ta support of theee standard* (No-
tice of *vaflabllity pnblisbed at 41 FR
SUM! (November 1», 1176)) ha* taken

mto account in de-

U.-.c »ecUon J O l i a ) r»-
qulremeBta may not apply once ua< af
!>CEa ID the maDUfacturtng process
ceases. National Pollutant Discharge
Elimination System (NFDE8) permit
requirements may require achievenieot
of comparable limitations, which may ia
turn prompt the affected plants to con-
sider utilization of treatment technolo-
gies similar to those discussed in the
Agency '» statement ot basis and purpoM
to control the discharge of PCB residues
Li manufacturing systema. Such tech
nology might be required for several
sears until residues are totally flushed
[rom contaminated systems. At least one
manufacturer has agreed to Install the
requested technology, partially at l«*a«t..
for this reason

(1&> F E Mallory * Co. inc. eoaime '.t^ii
that the propoeed ttand&rd* give no XH> •
tlderatton u> the rolume of water d»ch».-g«<
by • puttcular manufacturer and thereto
encourmge • presently urnaU water uaer tc uf
more w«tet In order to dUute PCB c
?entrmtiao« in their

The proposed rerulatloiui -oinbur d.
orohibitiog of discharge of certain
iastw with certain exceptions wherein
a l*ig 1 concentratioo must be achieved
Because wastewater quantities irtd
feasible control alternatives appeal i.
fary widely among plants, it was n-
reasiblci to> include a mass umltatian
iUnllar to that proposed In other secuoti
;i)7(ai standards. However, it shoulc br
toted that recycling would be required
for large volume water uses (e.g.. coo -ii,
water > u> reduce the final discharge
irolumes. The standards as promulgatec!
«re sufflcienUy stringent as to mak>
virtually impossible to comply wtth tl P
ij- means if dilution

(10) 111* State of California Water -:
notmea Ooatrol Board urged the A^enir i.
include flnaa encaged la th* repair, reman i,
factor*, *al*ag«. and/or dtapoaal of f<X-
flU*d tnneformen and/or capacitor* wben
ft pramalgat*d It* Anal FOB *tandartte.

The Agency recognises that other <ute
.barge* of PCBs exist The propose

;«gulation» were not Intended to include
*U sonrcet of PCB discharges, but wen
limited to PCB manufacturers, capacitor
manufactoren and transformer mam;
facturen based on avaflable data. UJKJS
obtaininf •At««fapffj information ui.
other PCB sonrce* and the relevant «x
tent of their discharge, the Agency will
take appropriate regulatory measures V
limit the addition of PCBs from other
•ourcea Into the environment

U?) OetMwal Motor* noted Mwal op«ni
ttonal dmVrattte* with th* treatment t*-t
oology tor FOB removal whteb th* Ag«nn
nrtefly iieee.ill>ed to |«* MMtM of Propoie«
ftutamakmg on July XI, 1BT* They que»
tioned the ilMitl»»u**i of carbon adoption
for removal of FOB* In the tiimnni of othei
organl* oompooadK ttM avallaMItty of o«h*i
tieaUMUl toohaologta* saeh a* OH extmetnoin
fer rOB removal; ttM Jasimi* eost eetumco.
for a FOB treatment sjs)*m. and the tmt+c
at tat «ttspa*al problm* on domeetlo energi

termining that DO significant
Impact wffl result from the promulga-
tfon of tiie Ageney'i propeeed stondank.

evidence presented at the hearing tr<
a representative of Calgon Corporattsr
wa acknowledged leader in carbon MI
mtvtian technology, tndicat«d that r».r

*? tit :l,..-WICll<lfSO(i r *MMJAI'-
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bun acLiorpue, i win treat i*Ck3 • luium
ing effluents down to toe 1 till iewl. Tte#
p'-esenee of <ther chlorinated organx-
compounds to atot believed to 9e a major
problem in tbe control of eflHxwt from
capacitor manufacturers. In any event,
biological processes can be uttUaed to re-
duce Hereto cf such other compounds
prior to carbon adsorption treatment. By
taareaslng the masa of carbon In the sys-
tem, effluents with Increased degree* ;A
chlorinattan are capable of being
treated.

The Agency 's contractors considered
liquid/liquid extraction using OUR during
the course a' I'm study of treatment tech
nologles for PCs-containing effluents.
However, their study was not intended to
be an exhaustive listing of potential
treatment alternatives. Bather their pur-
pose was to sbow that particular tech-
nologie* were available. Because no lab-
oratory or pilot data were available on
oil extraction technology, it was not
deemed f nutful to explore a hypothetical
process. Furthermore, the partition co-
efficient for olJs is much higher than that;
for carbon, potentially resulting to mat.
er coat and disposal problems.

the Agency arrived at it* cont flgurai
based on the most current information
available frara supplier* of treatment
systems. It therefore believes that its coat
ettttmsstes were reasonable.

The disposal problem aaeodated with
PCBs was raised by other comments tun
well as by General Uotori and was ad-
dressed more fully above. As noted pro-
vioualy, the Agency to required under
TOBCA to study tfete tome but It to not a
relevant concern to the context of these
proceedings.

( 18) Commata wan race) reo from tjctfe.
Wwrtgat* nnmwfc *od liointna mm«»rb
diMgTMtng with tb* AfMBcy1* mochuKow
wltb nqpK* to ttM f •ulMlity of ulU niiufcil
u«lit«d oBonation u * FOB ti«»l»M»nt toett-

The Agency has re -evaluated Its tech-
nical basis for OV-oeonaUon, in light of
the present comments as well at the af-
fidavit and testimony of a OV-awnatJon
equipment manufacturer (Hoortea Re-
search.) who fnmtahed additional tech-
nical and cost information which to now
in the hearing record. The Agency be-
lieves that tbe performance capa&fltty of
trv-oconation is now well documented in
the record in this proceeding.

I i») Dow dtumieal urged UM &v*nor to
rMria* tt» tteflnltkm of PCB» to unofltKI*
c:ilorlnat«t mphenyl* "that hav» ronottonal
group* attached other tban ohlortn* nnUm
tbat functional group • * • Is d*Mnaimd
to be daBffWon* to tti* public tMMltti iaf*ty
fclld W»lfM% • » "."

The Agency's definition of PCBs Ut *
mixture of compounds composed of the
biphenyl molecule which has been chlo-
rinated to varying degrees.' Tbe bipheny!
molecule has « total of ten carbon-hydro-
gen bondtf at which chlorine KUhBtlfruticm
•.: possible. T je exclusion suggested by
Low i* detenained by the Agency to ~m
u ruwcesMur and Inappropriate.

I •' - ICL- . 'S iON:-

... rhe toxic ,n>i,uiairt ef f lLen ' - i t . i ,.i
ards proposed bj ;he Agency for PCBs
(| 123.105) by publication ir ihe Ftrt p.ii
R>axsm on July 23, 1976. 4L FR 30162
et, sea., together with the Agency's sup-
porting statement .»f basis and purpose
embody a careful and thorough consid-
eration of the toxic,ty of PCBs, their per-
sistence, degradatjitlty, the usual or po-
tential presence o" affected organisms
In any waters, th-* importance of the
affected organisms and the nature and
extent o:f the effect of PCB! on such or-
ganisms, as neQuired by section 307(a)
of th* Act. The evidence presented at the
rulemaktng hearings by the Agency and
aluo by the various objecting panics
expanded upon and added to the exten-
sive date base which was set forth by
the Agency in. its s' ateinent of basis and
purpose.

2. The Findings set fortft above are
based upon :rubst& itia.) evidence in the
record concerning the extraordinary Uw-
lelty persistence, and mobility, the low
degisdability, and Oie severe bloaccurnu-
lation properUee of PCBs, as well as their
serioos hmnab Health implications.
When Uie Agency issued its proposed
standards for PCBs on July 23. 1976, it
stated in coztnectldn with tbe ambient
water criterion that It was "virtually 'im-
possible to state vlth confidence that
a;:iy aumber above zero provided an am-
ple margin of safety for man' (41 FR
30470). Additional evidence Introduced
at the hamlrtg confirmed the soundness
of that reservation, and the seriousness
of the PCBs problem. This Included sub-
stantiation of e&rUer preliminary «vi~
iieac« that PCBs may bloaccumulat* In
the leld at substantially higher rates
ttiar those experienced In laboratory
testa upon which the Agency placed pri-
mary reliance tn developing it* proposed
standarda, additional evidence of the
.hazards of low-ievid exposure to PCBs to
a wide range of srgaalsms, and. Midi-
ttonal evidence ol sardnogeniclty.

3. Evidence preeented at the hearings
also ahowed that tbe impact of a prohi-
Mtion of PCBs on the mdustrtee m qiiee -
Hoc would be no greater than the Im-
pact of the effluent standards proposed
by the Agency on July 33. 197*. A» di»-
cuswd in the FmdJngs above, this alters
the ptetm-e from that which confronted
Uje Agency at the lime of proposal, when
It appeared that the incremental impact
of a prohibition on dtocharge of PCBa by
transformer and capacitor manufactur-
ers would have * far more adverse eco-
nomic effect shau ttandards at the levels
proposed, Aa act f'txtb tn the Findings.
the retfooM lor tina concern I expresaed
tn the preamble tc> the proposed stand-
ards regarding suca incremental Impact
(which led the Agwcy to not propone a
prohibition at that time on PCBs to the
discharges from capacitor and trans-
former manufacturer! (41 FR 30474-
304in>) hav» largisly ceased to extot.

4. Based upon a preponderance of the
evidence on the neord adduced at the

- ise - - i i - - ...<•<; LI .tie , !>c-d:. ;g
-i vmgs i iiive concluded thac the io-.-ic
j'. .lutant e/flueni 'itanciards as tnigma.lv
!-T".>r<:ised should t« modified so as t;i ts-
t a blush a rrohibittori on PCB« in a ty
di.':c!large by any manufacturer ,rt PC3s
or any electrical transformer or elect i-
ca capacitor manufacturer, in ,rd»r ^>
provide an ample margin of safety " ir
trii:> s'jrotection of aquatic arid otner i>rf .-
nli-B'S and -;onsumers thereof, i r . c l u d i •
humans, wno may b» affected oy d - -
charges Irom sucn manufacturers.

: In addition, for the reas-on-- »t
fo"tn in the preceding Findings I nt-.c
concluded that because o! the entraoMi-
narj persistence and mobility of PCBs
w!iic:h often resulta in the presence of
POBs to Intake water supplies, the p; r>-
powd stancards should be modified so us
to Include a new { 129.105IP which
would allow for PCBe only, a credit 'at
poiliitanU m the Intake waters who-re
th? source of tbos« intake waters u
other than the waterbody to which the
effiuiant is discharged, so lone as the
PC'E concentration in such Intake wa-
ters does not exceed and thereby degrade
thai of tbe receiving waters Such a
cr<*dlt Is already available where !h«
source of the intake water Is the same as
the receiving waterbody, under 40 CFR
U9.il (the general Implementing regula-
tions, promulgated on January 12, 19 ''?,
42 FR 2588, 2814',

3, In subsections ibi CD (i), . •< •• :
arjd (d) <i; <i> ol ! 129.105 as proposed.
there was the following language setting
forth the application of the standa-da
to stormwater and other runoff

i AU discharge* fron UM mnj <;w: j .g
loading and unloading ana*. itor*g«
and otlMr u*ai wtuch an (abjKt u

— ...i ""'""•"'•ttttiii by FOB* w * m -.lit
oi ti^ noamtJCaottirlng praoMa, Inciudixig . -ufc
or..t Umit«i$ '^o; ^ - F «t.arTCtwat«r *.nd o r - . r ?

Subsection ill) or eacn of thosi- ?i«< u -a
tlien provitled as follows:

rinac staudani* do act »pplj :.o : o :
w»tvr mnoff or other dUKbargW) frnrn >I-«M
•nbjsct to aont»intnitlon coltly by fcUotit
tram air amlailaiu of POBi; or Co »tom-
wiftt«r ranoft tbat oxomdc tiut trncn ti-« «t.
year 24-hour r»infnl!

be
For clart&catlccL, each of U,; si.*-

tions first mentioned above should
modified by inserting after the wo
"stormwater and other runoff" the i
lowing language: "except as h p . r ~ t r u <
piovlded u subsectioa (11)."

I The toxic pollutant effluent s i
aids proposed by th* Agency for PC"
with the foregoing modifications
fully supported by substantial evtdei
ois the record as a whole. No furt
modification of such standards is ,u
fi«d "based upon a preponderance of p
dence" adduced at the hearings wit
the meaning of section SOT (a) (3< of
Act, and accordingly the standards w
the foregoing modfflcations. should
promulgateid

t
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8. Under section 307<a) (s> of Uie AC":
toxic pollutant, effluent standards are w>
be complied with "in no case more than
one year from the date of such promul-
gation.** Although I have the authority
under that section to require compliance
with these standards in a shorter period
of time, it is my conclusion that the full
statutory period should be allowed to
enable plants to either phase out their
use of PCBs, convert to substitutes, make
appropriate technological or process
changes, or take such other steps as they
may decide upon In order to achieve
compliance.

9. It is my further conclusion based
upon the Findings set forth above and
the evidence of record, that the stand-
ards as thus promulgated fully satisfy
the requirements of section 307 (a) of the
Act, that compliance therewith is achiev-
able within the prescribed time frame.
and that the standards which are prom-
ulgated at this time are not likely to
cause serious adverse economic impact
to the Nation or to the Industries which
are subject to their provision*.

Effective date: The amendment as
hereinafter promulgated will become ef-
fective February 2, 1977. Due to the op-
eration of i 129.8, the compliance date
for the standards promulgated below will
be February 2, 1978.

Dated: January 18, 1977
Rtrssiu, E. TSAIM,

Administrator
1. In 40 CFK Part 129, Bubpart A i&a

promulgated at 42 FR 2588 et seq. Jan-
nary 13, 1977, and amended at 42 FH
2817 et seq. January 12, 1977) , the table
of contents Is further amended to read
as follows :

Kubpart A — Toxic PojIutairtEmuorr St*nd*rdl

S«w.
I3B.1 Scop* Mid purpose.
139.3 Definitions.
139.3 Abbrmatlon*.
I3S.4t Tone pollutaoti
139.8
139 6 Adjustment of Affluent guuidud for

pnMaoe of toxic pollutant in tls*
intek* w»t*r.

13fl 7 Kequlnownt and procedure for w-
*—*'"*'"•'§ » more irtrtngtnt oflhi-
*nt limitation.

120.8 Compliance date.
128.8-12S.W [RiMMmd]
198.100 Aldrtn/dieldrtn
I3S.101 DOT. DDD anl DDK
130.103 Xndrln.
139.103 Tm»pn»n«,
W.1M B*xuddtn*.
138. 106 Polychldrtiutted Blpntr.y ,« , PCB«)

AVTBCBITT: Sue. SOT, SOB, &O1, VMwl Wt
tn Pollution Control Act Amendments of
1873 (Pub. L. 03-600, M Stftt. Sl« (88 UJ3.C,

3. Subpart A of Part 129 tt further
amended by "M'"g a new paragraph f
toi 139,4 to read aifoOom:
g 129.4 Toxic polhnunu

* * I »

<: t > Polyi JilorlofcUrf Blp^enyli

(PCBs) means 11 mixture of compound*

composed of the tnpiienyl molecule which
has been chlorinated to varying degrees.

3. Subpart A of Part 129 Is further
amended by adding a new ( 129.105 to
read as follows:
§ 129.105 Pnlyct i .rin«)-<1 l i f j I u n v U

(PCB»).
(a Specialized t,eftnitions il, "PCB

Manufacturer" means a manulacturer
who produces polychlorinated blphenyls

<2i "Electrical capacitor manufactur-
er" means a manufacturer who pro-
duces or assembles electrical capacitors
in which PCB or FCB-contalntag com-
pounds are part of the dielectric.

<3) "Electrical transformer manufac-
turer" means a manufacturer who pro-
duces or assembles electrical transform-
ers in which PCB or PCB-containing
compounds are part of the dielectric.

<4) The ambient water criterion for
PCBs in navigable waters is 0.001 jig/1.

(b) PCB Manufacturer—CD Applica-
bility, (1) These standards or prohibi-
tions apply to:

<A> All discharges of process wastes;
•B All dischargee from the manufac-

turing or Incinerator areas, loading and
unloading areas, storage areas, and
other areas which are subject to direct
contamination by PCBs as a result of the
manufacturing process, including but
not limited to:

•r Stormwater and other runoff ex-
cept as hereinafter provided In sub-
paragraph (lit; and

(2) Water used for routine cleanup or
cleanup of spills.

(it) These'standards do not apply to
stormwater runoff or other discharges
from areas subject to contamination
solely by fallout from air emissions of
PCBs: or to stormwater runoff that ex-
ceeds that from the ten-year 24-hour
rainfall event

13) Analytical Method Acceptable—
Environmental Protection Agency meth-
od specified in 40 CFR Part 138 except
that a 1-ttter sample size Is required to
Increase analytical sensitivity.

(3) Effluent Standard*: (1) Existing
Source*. PCBs are prohibited In any dis-
charge from any PCB manufacturer;
(li) New Source*. PCB* are prohibited in
any discharge front any PCB manufac-
turer

ic) Electrical Capacitor Uanv/actur-
er—<i) Applicability, <i: These stand-
ards or prohibition* apply to:

<A All discharge of process wastes;
and

'.B, All discharge from the manufac-
turing or lncinerat*Jn areas, loading and
unloading area*, storage area* and other
areas which are subject to direct con-
tamination by PCBs as a result of the
manufacturing process, including but not
limited to:

(2) Btormwator and other runoff ex-
cept M hereinafter provided to subpara-
graph (U): and

(2) Water used frw routine cleanup or
cleanup of spots.

(n) These standards do not apply to
•Bormwater runoff or other discharges

frc;n areas subject ;.a contamination
solely by lauout *ron> air emis*tons >!
PCBs; or to stormwater runoff that ex-
ceeds that from the ten-year -4->,o : r
rairilall event

«2' Analytical Method Ac '-'ptab c
Environmental Protection Agen ••">•
method specified in 40 CFR Pnr t i:i6.
except that a 1-liter sample size is re-
quired to increase analytical sensitivity.

<3) Effluent Standards—(i) Existing
Sources. PCBs are prohibited in any dis-
charge from any electrical capacitor
manufacturer; (11) New Source.*. PCBs
are prohibited In any discharge from an-
electrical capacitor manufacturer

*d i Electrical Transformer Manufa -
turer—<1) Applicability. <i> Thfe
standards or prohibitions apply to

<A> All dLscharges of processi waste ;

and
•B) All discharges from the manufac-

turing or incineration areas, loading and
unloading areas, storage areas, and
other areas which are subject to direct
contamination by PCBs as a result of
the manufacturing process, including
but not limited to: <l> Stormwater and
other runoff except as hereinafter pro-
vided In subparagrapb (11); *nd < :.
Water used for routine cleanup or clean-
up of spills.

til) These standards do not apply to
stormwater runoff or other discharges
from areas subject to contamination
•olely by fallout from air emissions of
PCBs; or to stormwater runoff that ex-
ceeds that from the ten-year :24-ho ir
rainfall event.

<2> Analytical Method Acceptable En-
vironmental Protection Agency methsxi
specified in 40 CFR Part 136, except that
a I-liter sample .size 18 requim! to in-
crease analytical sensitivity.

(3) Effluent Standards—(1) Existing
Sources. PCBs are prohibited in any dis-
charge from any electrical transformer
manufacturer; <li> New Sources. PCBs
are prohibited In any discharge from
any electrical transformer manufac -
turer.

(e) Adjustment of effluent standa'-d
for pretence of PCB» tn intake watt:'.
Whenever a facility which la subject to
these standards has PCBs In Its effluent
which remit from the presence of PCBs
in its Intake waters, the owner may ap-
ply to the Regional Administrator (or
State Director, if appropriate), for a.
credit pursuant to the proviuiorvs of
1139.6. where the source of the water
supply Is the same body of water into
which the discharge is made. The re-
quirement of subparagraph <i> of i 12» •
6<a), relating to the source of the water
supply, shall be waived, and such facil-
ity shall be eligible to apply for a credit
under 1128.8, upon a showing by the
owner or operator of such facility to the
Regional Administrator (or State Direc-
tor, if appropriate) that the concentra-
tion of PCBs in the intake water supply
of such facility does not exceed the con-
centration of PCBs In the receiving water
body to which the plant discharges t«
eftuent.
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